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ABSTRACT 
Audit software for data analytics, most commonly known as Generalised Audit Software (GAS), has 
been used by audit organisations since the deployment of IT in business organisations. The use and 
importance of GAS has increased with the growth in the sophistication and proliferation of IT within 
business organisations. Despite this development, recent studies have reported that GAS is still 
underused and identified that the factor contributing most to such underutilisation of GAS is access 
to organisational data. 
Although the current state of GAS enables auditors to directly access data stored in databases, it is 
still uncommon for auditors to use this GAS capability. Auditors more commonly obtain 
organisational data from the auditees’ staff by using secondary storage devices. The audit literature 
has found problems associated with analysing auditee-provided data, for example, being presented 
with manipulated data and has, therefore, advocated the importance of having direct access to 
organisational data. The literature further claims that having direct access to organisational data 
would provide greater benefits to audit organisations from their investments in GAS through, for 
example, improved audit efficiency and effectiveness. The audit literature, however, provides limited 
empirical evidence to support such a recommendation. 
This thesis seeks empirical evidence on the impact of having direct access to organisational data on 
the quality of auditor’s analytical tests as representing the dimension of actual audit quality. Drawing 
on the theory of flow, a supportive condition for innovative behaviour, this study posits that having 
direct access to organisational data facilitates the creation of a flow state. When auditors experience 
flow state, they are motivated to use GAS more innovatively. Further, as auditors’ innovative use of 
GAS increases, auditors are better able to identify successful applications of GAS that, in turn, 
improve the quality of their analytical tests. 
This thesis uses a mixed-method approach involving both interviews and a survey to gather data to 
test its research hypotheses. The interviews and the survey targeted auditors with differing levels of 
seniority who have used GAS or are actively involved in using it for auditing. The results show support 
for the research model. The results indicate that, having a sense of control over the use of GAS, the 
ability to focus on interactions using GAS, the extent of auditors’ professional scepticism, and having 
knowledge/skills of GAS motivates auditors to use GAS innovatively. The results also indicate that, 
when the innovative use of GAS increases, the quality of analytical tests also increases. 
Analysis of the impact of having direct, compared to indirect, access to organisational data shows a 
statistically significant moderating effect on the extent of auditors’ professional scepticism and on 
their ability to focus on their interactions with GAS. The results indicate that auditors’ professional 
scepticism increases, while their ability to focus on the interaction decreases when they have direct 
access to organisational data. Analysis of the effect of direct access also found no statistically 
significant difference in the quality of auditor’s analytical tests. 
These findings enrich current discussion within IT auditing literature on the effectiveness of IT-based 
audit procedures to obtain audit evidence. This thesis demonstrates that innovative use of GAS is an 
appropriate link between IT-based audit methods and audit quality, a matter that has been barely 
elaborated. Additionally, this thesis identifies that the length of GAS experience affects both auditors’ 
preferences about type of data access (i.e., direct versus indirect access) and their perceptions of the 
benefits of data access on audit quality. Audit organisations might, therefore, conceive strategies to 
shorten the time required to realise the benefits of using GAS to directly access organisational data. 
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CHAPTER 1: INTRODUCTION 
 
1.1 Background and Motivation 
The audit profession has relied on information technology (IT)1 since the early days of IT 
deployment in business organisations (Horwitz 1970). Initially, and with the assistance from IT 
specialists, auditors mainly used IT to enable them to access financial data stored in mainframe 
computer systems (Cangemi and Singleton 2003) [hereafter referred as organisational data]. Then, 
the use of and the variety of IT use in audit grew with increases in the sophistication and 
proliferation of IT within business organisations to the extent that one could now say: “the 
information technology is likely to change the very nature of the audit function…(Nearon 2005, p. 
33)” and “…performing audits without using information technology is hardly an option…” 
(Sayana 2003, p. 21)”.  
One of the sources of this change is that IT dramatically shifted the very nature of audit evidence2. 
Nearon (2005) citing Marris (2010) and Caster and Verardo (2007) reports that prior to the 
computer era, business transactions were processed, recorded, and reported in physical documents 
that were relatively reliable because they were difficult to alter or misrepresent. Liang et al. (2001) 
and Vasarhelyi et al. (2010) note that the use of IT in audit is inevitable where business transactions 
are automatically generated and processed without human involvement. With the introduction of IT, 
all business transactions are in digital form which can only be corroborated by further digital 
evidence. Performing audit testing on such digital evidence is problematic because auditors need to 
know and test the relevant IT controls to ascertain and ensure authenticity and reliability of the 
digital evidence (Nearon 2005). 
                                                 
1   This study adopts a ‘tool’ view of IT. According to this view, IT is “…engineered artefact, expected to do what its designers intend 
it to do (Orlikowski and Iacono 2001, p. 123)”. This study, in particular considers IT as a tool for enhancing productivity and a tool for 
information processing (Orlikowski and Iacono 2001). 
2 The concept of audit evidence is discussed in greater details in Chapter 2, Section 2.2.1 on page 16. 
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The importance of using IT further increases with the recognition that IT can help audit organisations 
to gain competitive advantage (Omoteso et al. 2010). Omoteso et al. (2010) argue that adopting IT in 
audit has reshaped audit roles, outputs, and organisational structures. The use of IT by audit 
organisations has enabled them to employ fewer non-professional and junior auditors because the 
mechanical and routine tasks previously performed by them have been automated. Therefore, audit 
organisational structures have become thinner with more professionals at the middle-tier (Omoteso 
et al. 2010). As a result, audit organisations have a more disaggregated leadership structure, 
decentralised roles and responsibilities, and are better able to cater for specialised audit demands such 
as auditing a client’s IT systems (Ormoteso 2010). The importance of IT has further increased since 
the introduction of the Sarbanes-Oxley Act in the US requiring the assessment of public companies’ 
internal control systems (Debreceny et al. 2005). 
The audit profession, in general, labels IT used for audit purposes as Computer-Assisted Audit 
Tools (CAATs).3 CAATs cover any IT-based tools that are used during audits, e.g., tools that are 
used to increase efficiency and productivity such as office applications and electronic working 
papers, tools that help perform data extraction and analysis, and expert systems that help auditors to 
draw audit conclusions (Hunton et al. 2004). AuditNet (2012a) classifies CAATs into nine major 
categories, namely: (1) audit and resource scheduling; (2) audit management software; (3) 
automated issues tracking, follow-up, and reporting; (4) continuous controls monitoring; (5) data 
analytics; (6) electronic working papers; (7) fraud detection and prevention; (8) governance risk and 
compliance; and (9) risk assessment. Among those nine categories, one of the most powerful and 
commonly used CAATs, are those used for data analytics (AuditNet 2012b), most commonly 
known as Generalised Audit Software (GAS) (Singleton 2006).   
GAS is a type of prewritten audit program that provides a range of optional routines which can be 
applied to various audit situations (Horwitz 1970). GAS enables auditors to extract and analyse 
production and/or historical data stored in various formats (Sayana 2003), produce detailed audit 
logs that can be used as audit work papers (Singleton 2006), and perform sophisticated data 
analysis, such as data ‘dicing and drilling’, which previously could only be undertaken by persons 
knowledgeable in IT (Cangemi and Singleton 2003). Auditors can also use GAS to detect 
fraudulent transactions (Singleton 2006) and to provide assurance of the adequacy of clients’ 
                                                 
3  Another similar term that has also been used to label IT-based audit tools is CAATTs (Compute-Assisted Audit Tools and 
Techniques), e.g., in Braun & Davis (2003) and Hall (2011). 
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internal control systems during financial audit engagements (Debreceny et al. 2005). With multiple 
benefits and uses, it is no surprise, therefore, that GAS is commonly used by auditors. Baker (2009) 
reports the results of a study of the use of IT by internal auditors conducted by The IIA Research 
Foundation’s Global Audit Information Report. The study found that about 75% of respondents use 
GAS for data analysis, with ACL Software of The ACL Services Ltd and Interactive Data 
Extraction & Analysis (IDEA) Software of The Caseware IDEA Inc. two of the most commonly 
used GAS. Baker (2009) also reports the various benefits that respondents associated with the use of 
GAS, the majority of which align with those noted, above. 
Despite such prominence and importance, several studies have reported underuse of GAS. In a 
survey of almost 1,500 internal auditors, AuditNet (2012b) finds that only 21% of the respondents 
surveyed have used GAS on a continual basis, the majority of which (59%) used GAS on an ad-hoc 
basis. Furthermore, in a study of use among auditors of legislative audit offices from 14 different 
states in US, Braun and Davis (2003) report their respondents believed that they had not utilised 
GAS’s full range of capabilities. Similarly, from depth interviews with internal and external 
auditors of financial institutions in Singapore, Debreceny et al. (2005) find limited utilisation of 
GAS capabilities in the banking industry. 
In fact, Singleton (2010) argues that many technology, social, and personnel factors contribute to 
the underuse of GAS. One of the most mentioned, however, is access to organisational data. While 
Baker (2009) claims that auditors can only use GAS effectively if they have the right data available, 
not having access is one of the most common issues faced by auditors (Lanza 1998; Omoteso et al. 
2010; Singleton 2010). This should not be at issue firstly because integrated database management 
systems are commonplace and permit real-time access to databases (Hunton and Rose 2010), and 
secondly because the current state of GAS enables auditors to extract organisational data directly 
from the auditees’ databases. Nevertheless, it remains uncommon for auditors to do so. The more 
common practice is for auditors to use secondary storage devices, such as disks or flash drives, to 
gather organisational data from the auditee’s personnel (Liang et al. 2001), generally on an ‘as 
requested’ basis. While such a method can unnecessarily delay auditors’ work (Baker 2009), it may 
also risk the situation where auditors may be given manipulated or even fraudulent data (Lanza 
1998). Furthermore, if the auditee has inadequate internal control systems, auditors may never be 
able to detect compromised data (Liang et al. 2001). Omoteso et al. (2010) claim that, if auditors 
receive direct access to organisational data, audit organisations could more fully benefit from GAS. 
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1.1.1 The research motivation 
As discussed above, many researchers have claimed the benefits of having direct access to 
organisational data, however, there remains limited empirical evidence, if any, to support such 
claims. Having empirical evidence is important to determine whether the claim is justifiable, and 
therefore, can be considered as ‘knowledge or rational belief’ (Fieldman 2001, p. 293). Knowledge 
about the benefits of direct access to organisational data, for example, can be used to clarify the 
impact of IT on audit processes. Understanding the impact of IT on audit processes is important to 
help audit organisations address ‘double bind’ problems. That is, pressure from audit clients to 
reduce audit costs but without compromising audit quality (Fischer 1996). 
Furthermore, even though the aforementioned studies have emphasised the importance of having 
direct access to organisational data; whether such direct access improves the audit performance is 
not yet clear. Prior research (e.g., Bierstaker et al. 2001) only indicates that IT has changed the audit 
process. For example, for those clients with complex IT environments, assessments of business 
risks and internal control systems require greater high level management and audit partner 
involvement than for clients with less complex IT infrastructure. Moreover, auditors must still 
perform tests of controls to assess data reliability prior to conducting audit tests even though they 
may have decided to rely on detailed substantive tests for auditing clients with complex IT 
infrastructure (Helms and Mancino 1998). How such changes to audit processes affect audit 
performance, however, remains unclear (Janvrin et al. 2009). 
1.1.2 The research question 
By using GAS in the context of having direct/indirect access to organisational data, this study seeks 
empirical evidence of the impact of IT on the quality of auditors’ analytical tests by attempting to 
answer the following general research question: 
How does having direct access to organisational data improve audit quality? 
This study focuses its investigation on the direct access within a database environment. Databases 
provide the IT platform with which auditors most commonly interact during audit engagements, 
especially financial audits (Hunton and Rose 2010). This study also focusses on the quality of 
auditor’s analytical tests as representing the dimension of actual audit quality. Watkins et al. (2004) 
argue that audit quality encompasses two dimensions, namely actual quality and perceptual quality 
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as perceived by audit service users. Actual audit quality reflects auditor competence and 
independence and it influences financial statement credibility. Sutton (1993) advocates the 
importance of studying the actual audit quality to enable audit organisations to improve audit 
quality. Furthermore, the focus on the quality of auditors’ analytical tests is appropriate given the 
centrality of GAS to analytical tasks during the audit (AuditNet 2012b). 
Additionally, because of limited literature on the phenomenon being studied, this study attempts to 
first identify relevant factors influencing auditors’ use of GAS. The research questions of this study, 
therefore, are: 
1. What factors affect the use of GAS? 
2. Does the use of GAS with direct access to organisational data improve the quality of 
auditors’ analytical tests? 
The first research question aims to explain how having direct access can influence auditors’ use of 
GAS. To obtain the answers, this study has conducted literature review on the nature of audit work 
and the nature of IT use and conducted interviews on sample of auditors who are GAS users. From 
the review and interviews, this study found that innovative use of GAS is a factor explaining the 
effect of having direct access to organisational data on the quality of auditors’ analytical tests when 
having direct access to organisational data. To test whether this notion is valid, and thus answer the 
second research question, this study collected data through a survey and analysed those data using a 
Partial Least Squares-Structural Equation Modelling (PLS-SEM) approach. The details of the 
research processes are discussed in the next sub-section. 
1.1.3 The research process 
In the first phase, this study reviews extant literature to help understand how using GAS can impact 
the audit process when auditors have direct or indirect access to organisational data. In this regard, 
this study reviews literature on the nature of audit work and IT use. The literature review indicates 
that having direct access to organisational data can foster the innovative use of GAS. Given that 
creativity is a prerequisite of innovative behaviour, reviewing studies on creativity was deemed 
necessary. Based on the reviewed literature, an initial conceptual model was developed.  
Next, given the currently limited literature on this topic, a series of interviews aimed at gathering 
empirical information on the use of GAS in the context of direct versus indirect access to 
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organisational data was undertaken. Additionally, the interviews aim to complement, confirm, and 
extend the theoretical information gained during the literature review. The outcomes form the 
literature review and interviews were used to refine the conceptual model and forms the basis for 
the development of the research model and survey instruments (MacKenzie et al. 2011).  
To test the research model, this study collects data via a survey. The survey targeted auditors with 
differing level of seniority, from junior to audit manager, who have used GAS or are actively 
involved in the use of GAS. The survey involved three major stages, namely preparation, data 
collection, and data analysis using a Partial Least Squares-Structural Equation Modelling (PLS-
SEM) approach to analyse the collected data. The design and conduct of both interviews and the 
survey were granted ethical clearance from The University of Queensland – Business School 
(UQBS) Ethical Review Committee on 1 February 2013 and 13 September 2013 respectively. A 
display of the study’s mixed method is presented in Figure 1.1, on the next page. 
The study adopts a mixed-method research approach using qualitative and quantitative methods in a 
single study (Maxwell 2013). The mixed-method approach adopted includes an exploratory 
interview study and a survey study. The use of such an approach is conducive with uncovering 
richer perspectives of the phenomena under investigation (Kaplan and Duchon 1988; Morgan 1993; 
Tashakkori and Teddlie 1998). The mixed-method approach also contextualises  the matters being 
investigated (Jick 1979) and, therefore, helps to produce a broader foundation of knowledge (Petter 
and Gallivan 2004; Robey 1996). The interviews and survey were conducted in Indonesia and thus 
in a language other than English. 
 
1.2 Summary of the Outcomes 
Individuals act in different ways when using IT, ranging from minimal use to deep and ingrained 
use of IT, or optimal use (Agarwal 2000). The IT use literature has proposed various models and 
theories to explain such different behaviours, for example the Technology Acceptance Model 
(Davis 1989; Davis et al. 1989), and the Unified Theory of Acceptance and Use of Technology 
(Venkatesh et al. 2003).  
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Figure 1.1 Research process 
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With the introduction of more advanced and knowledge-intensive IT, scholars and practitioners 
increasingly focus on a better use of IT. For this reason, Nambisan et al. (1999) propose IT-user 
innovation as a measure of user performance. That is, users are more willing to explore the 
capabilities of the IT and spend more time and effort to find new uses for the IT’s functionalities. 
Also, user innovation with IT is an appropriate measure for a study that focuses on the post 
adoption stage (Agarwal 2000) wherein the focal technology is malleable or has a possible 
multiplicity of uses (Tornatzky et al. 1990). 
To learn about IT-related innovative behaviour, this study reviews the research into creativity given 
it is a prerequisite of innovative behaviour (Amabile et al. 1996). Prior studies of creativity (e.g., 
Amabile et al. 1996; Guilford 1967; MacKinnon 1983) identified factors that facilitate or hinder 
creative behaviour. One of the common factors observed in creative work, however, is the ability to 
enjoy it (Csikszentmihalyi 1996). Csikszentmihalyi (2002) further calls this factor flow and defines 
it as “…the state in which people are so involved in an activity that nothing else seems to 
matter…[in that] the experience itself is so enjoyable that people will do it even at great cost, for the 
sheer sake of doing it (p. 4).” Flow takes place when individuals perceive that they are able to 
exercise control over their activities and focus on them, the activities provoke their curiosity, and 
they find the activities interesting (Csikszentmihalyi 2000; Malone 1981).  
Considering the fact that auditors are more likely to experience flow conditions of having ability to 
control and focus on their audit when they have direct access, this study posits that having direct 
access to organisational data facilitates the flow state. When auditors are in the flow state, they are 
motivated to use GAS more innovatively. Ciborra (1992) argues that when users use IT 
innovatively, they will be able to identify its successful application. Therefore, as the innovative use 
increases, auditors are better able to identify effective uses of GAS that improve the quality of their 
audit work. That is, innovative use is an appropriate proxy for effective use of GAS.4 
To verify whether this proposition is reasonable and to gain empirical information about the use of 
GAS by auditors, this study conducted interpretative—semi-structured interviews with a sample of 
auditors who have used GAS and have experience with direct and/or indirect access to 
organisational data. The interviews investigated whether auditors experience flow-like situations 
when they use GAS, especially when they have direct access. Additionally, the interviews aimed to 
                                                 
4 Further discussed in Chapter 2. 
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gather information about auditors’ understanding of the concept of audit quality and how their use 
of GAS might affect audit quality. 
Analysis of the interview responses indicates that participants experienced flow-like situations, that 
is enjoying their use of GAS when they encountered new problems/complexities. These problems 
related to data quality, such as inconsistent data formats, difficulties when reading the data, and 
complexities when working with big data. The participants also reported enjoyable experiences 
when they perceived challenges in the task they were doing with GAS, for example, when they used 
GAS to produce reports similar to those produced by the auditee’s application systems. The 
interviews indicate that when participants had enjoyable experiences, they explored new 
menus/features of GAS and tried to develop new scripts or improve their existing scripts. 
Participants’ responses, however, differed regarding data access. When asked about their preference 
of getting organisational data from the auditee, about half of the participants preferred to get the 
data through direct access whereas the other half preferred to receive the data from the auditee. 
Participants who preferred to access organisational data directly liked the benefit of being able to 
see the whole database and the relationships in it, as well as avoiding delays in getting the data. 
Conversely, participants who preferred indirect access liked the benefit of saving audit time and 
work because this mode relieved them of the task of data preparation and cleansing, that is they 
could start analytical testing as soon as they received the organisational data from the auditee. 
Participants were also divided on the impact of data access to their use of GAS. About half of the 
participants reported that having direct data access influences their use of GAS while others report 
no impact. Further analysis of participants’ demographic information relative to this difference 
indicates that participants who have more lengthy experience with GAS are more likely to prefer 
having direct access to organisational data.  
This thesis uses knowledge derived from the literature review and the interviews to develop a 
research model depicting the research variables of interest and the relationships among the 
variables. A survey then collected data to test the research model. Results of their analyses show 
support for the model of innovative use of GAS by auditors. The results indicate that when 
participants have a sense of control over the use of GAS, their ability to focus on interactions with 
GAS, the extent of their professional scepticism, and their having knowledge of and skills from 
GAS motivates them to use GAS innovatively. The results also indicate that, when the innovative 
use of GAS increases, the quality of analytical tests also increases. Furthermore, analysis of the 
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model’s predictive relevance using Stone-Geisser’s Q2 value (Geisser 1974; Stone 1974) indicates 
that the research model used in this study has moderate predictive relevance (Hair et al. 2014). 
Analysis of the impact of having direct, compared to indirect, access to organisational data shows a 
statistically significant moderating impact on both auditors’ professional scepticism and their ability 
to focus their interactions with GAS. The results indicate that auditors’ professional scepticism 
increases, while their ability to focus on the interactions decreases when they have direct access to 
organisational data. Analysis of the impact of such access also indicates that there is no statistically 
significant difference in auditors’ quality of analytical tests.  
Further analysis of the effect of data access on professional scepticism shows that three dimensions 
of professional scepticism, namely self-confidence, suspension of judgment, and search for 
knowledge are moderated significantly by having direct access to organisational data. The analysis 
indicates that auditors who have direct access to organisational data also have higher levels of self-
confidence, give greater consideration before arriving at conclusions, and have higher levels of 
curiosity. 
 
1.3 Research Contributions 
The findings of this study can help enrich current knowledge within the auditing discipline both in 
theoretical and practical terms relative to the impact of IT on the audit process and, particularly, on 
the quality of auditor’s analytical tests.  
1.3.1 Theoretical contributions 
This doctoral thesis enriches the discussion within the auditing discipline about the capacity of audit 
methods to obtain audit evidence. With GAS as the example and by using the construct of the 
innovative use of GAS, this study provides a link between IT-based audit methods and the quality of 
auditor’s analytical tests, a matter that has been barely elaborated (Janvrin et al. 2009). This study 
demonstrates that having direct access to organisational data stimulates a flow state when using GAS. 
When auditors experience a flow state, they are motivated to use GAS more innovatively. 
Furthermore, when auditors use GAS innovatively, the quality of their analytical tests improves. 
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Additionally, in investigating the topic, this study focused on auditors’ experiences when using 
GAS. This focus provided more pragmatic perspectives on the use of IT by auditors. Fischer (1996) 
criticises studies of the use of IT in audit for often focusing on how it is documented in audit 
programs or manuals, rather than as used by auditors. 
Furthermore, because having direct access is a key component of implementing continuous 
assurance/auditing (CA), this study could contribute to the discussion on how CA is implemented, 
particularly by external auditors. While many empirical studies have addressed CA, most of them 
focus on internal audit functions (e.g.,Hunton et al. 2008). This study might shed light on how the 
benefits of implementing CA can improve the quality of audit services. 
1.3.2 Practical contributions 
Audit organisations can use the findings of this thesis to understand how to better use their IT 
infrastructure, especially GAS. Fischer and McAllister (1993) argue that the benefits of IT are not 
automatically realised by its simple use, but rather the benefits of IT must be carefully planned and 
managed. Furthermore, prior studies indicate that investment in IT represents a significant 
proportion of audit organisations’ expenditure (Banker et al. 2002; O'Donnel and Schultz 2003). By 
understanding the factors that affect the better use of GAS, as identified in this study, audit 
organisations could initiate improvements to the quality of their audits. In particular, the findings 
from the interviews indicate that the length of GAS experience affects both the participants’ 
preferences about type of data access (i.e., direct versus indirect access) and their perceptions of the 
benefits of direct access on the audit quality. Audit organisations might shorten the time required to 
realise the benefits of using GAS to directly access organisational data by providing new GAS users 
with sufficient trainings on data access. 
 
1.4 Organisation of the Thesis 
This sub-section describes how this study is organised in more detail. Chapter 2 reviews the extant 
literature on the nature of audit work, IT use, and creativity. This thesis reviews this literature to 
develop a conceptual model for this study. Chapter 3 reports the exploratory phase of this study and 
describes the processes involved in the conduct of the interviews. They start by identifying the 
matters to be investigated in the interviews, developing interview protocols, and analysing the 
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interview results. Based on the insights gained from the literature review and interviews, Chapter 4 
presents the research model of this study. It displays the variables of interest and presents the 
anticipated relationships between them, i.e., the hypotheses. Chapter 5 discusses the survey 
preparation involving validation, translation, and pilot testing. Chapter 6 then analyses the collected 
data in two parts, namely, analysis of both the measurement and the structural models. Chapter 7 
discusses in more detail the findings of the survey data including results of the post-hoc analysis. 
Chapter 8 concludes this document by discussing the expected contributions and potential 
limitations of this study along with strategies that this study has undertaken to mitigate those 
limitations.  
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3 CHAPTER 2: LITERATURE REVIEW 
 
2.1 Introduction 
The previous chapter provided an overview of this thesis as well as its general layout. This chapter 
discusses the literature review undertaken both to understand the research phenomenon and to 
develop a conceptual model to answer the research questions. More specifically, the literature 
review seeks to understand what happens when auditors have direct access to organisational data 
and how such direct access might improve their task performance. The perspectives derived from 
the literature review are also used to inform the exploratory interviews and to develop the survey 
instruments discussed in the Chapters 3 and 4, respectively. 
The literature review includes extant research into the nature of audit work and IT use, as well as 
the impact of IT on task performance. The audit literature indicates that the nature of audit work 
involves a series of decision-making processes. Each of these processes involves comparing audit 
evidence against management’s assertions to produce audit opinions. During these processes, 
auditors use audit evidence to ascertain the source of these data/information. In this regard, GAS 
helps auditors to obtain audit evidence and thus to analytically compare and evaluate audit evidence 
against the reality and/or criteria/standards. The audit literature also identifies different types of 
audit evidence with different levels of persuasiveness and indicates that the persuasiveness of audit 
evidence increases when auditors have direct access to organisational data. Furthermore, auditors 
are motivated to think more actively when they have more persuasive audit evidence (Petty and 
Cacioppo 1996). 
This study next reviews the extant literature on the nature of IT use to better understand how the 
aspects and characteristics of IT use in general, and GAS in particular, can influence auditors’ task 
performance. Studies on IT use have examined various models and theories to explain IT users’ 
behaviour and factors that affect such behaviours, for example the Technology Acceptance Model 
(Davis 1989; Davis et al. 1989). Burton-Jones and Gallivan (2007) argue that IT use has three 
dimensions: user, system, and task. These dimensions help to determine a facet of IT use that a 
study should focus on. For example, IT use can be studied at individual, group, or organisation 
level. Also, studies of IT use have identified situational factors that should be considered when 
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deciding which facet of IT use a study should focus on, for example, whether the use of IT is 
mandatory or voluntary and whether the IT is special-purpose or general-purpose software. 
Tornatzky et al. (1990) suggest that, for voluntary use and general-purpose software, like GAS, user 
innovation with IT is an appropriate facet of IT use on which to focus.  
The focus on auditors’ innovation with GAS also corresponds with the review of auditing literature, 
that is, auditors exercise more active thinking when they have persuasive audit evidence (Petty and 
Cacioppo 1996). Jasperson et al. (2005) argue that active thinking is a necessary condition for 
active behaviour when individuals are using IT. Ciborra (1992) argues that, from active behaviour 
when using IT, users are able to identify its successful applications that optimise their task 
performance. This study adopts the quality of auditors’ analytical tests to represent task 
performance and defines it as the degree to which auditors believe that they are able to confidently 
identify patterns/issues in the data, generate likely explanations about the identified patterns/issues, 
and properly evaluate the identified patterns/issues. 
Given that creativity is considered to be a prerequisite of innovative behaviour (Amabile et al. 
1996), this study also reviews the literature on creativity to learn more about innovative behaviour. 
Figure 2.1, below, presents a summary of the literature review in the fields of audit, the use of GAS, 
and innovative behaviour. Audit, the use of GAS and innovative behaviour are discussed in greater 
detail in sections 2.2, 2.4 and 2.5, respectively.  
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2.2 Auditing is sequential decision making processes of 
      assessing audit evidence against audit assertions 
      (Messier Jr., 1992) 
2.2.1 Auditors use audit evidence to reconstruct 
          relevant reality (Gronewold 2006)
2.2.1 The persuasiveness of audit evidence increase 
          when auditors have direct access to audit data 
          (Caster and Pincus 1996)
2.2.2 With persuasive audit evidence, auditors 
           are more motivated to exercise active
           thinking (Petty and Cacioppo 1996)
Innovative Use of GAS
2.4 Focus of study is on post adoption 
       stage (Agarwal 2000)
2.4 Use of GAS is voluntary 
       (Goodhue and Thompson 1995)
2.4 GAS is malleable and has no clear boundary 
      of its functionalities (Tornatzky et al 1990)
2.5 Creative behaviour
(e.g., Amabile 1996, 
Csikszentmihalyi 2002)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1 Key points of the literature review with reference to the related section
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2.2 The Nature of Audit and the Role of GAS in Audit 
Auditing is a professional service rendered in response to economic and/or regulatory demand. 
Auditing is defined as the “systematic process of objectively obtaining and evaluating evidence 
regarding assertions about economic actions and events to ascertain the degree of correspondence 
between those assertions and established criteria and communicating the results to interested users 
(Auditing Concepts Committee 1974, p.18).” The audit service is delivered by experts who provide 
independent assurance on the fairness of management’s assertions prepared for external parties, for 
example, companies’ financial statements. The assurance is expressed through an audit opinion 
about whether the management’s assertions have been prepared and reported in accordance with 
applicable standards or criteria (Arens et al. 2013).  
In forming an audit opinion, auditing has been characterised as sequential decision making 
processes to assess audit evidence against the assertions (Messier Jr. 1992). During these processes, 
auditors use the audit evidence to prove or disprove the assertions (Mautz 1958). 
2.2.1 The audit evidence 
Audit evidence encompasses any information that auditors use in drawing conclusions about the 
audit engagement and, subsequently, in forming an audit opinion. Audit evidence includes both 
data/records that support and corroborate management’s assertions, as well as other types of 
data/information that contradict the assertions, including the absence of data/information (IAASB 
2013a). Because audit is performed after the fact, audit evidence serves as the only source of 
information that auditors use to reconstruct the relevant reality upon which the management’s 
assertions were made (Gronewold 2006). 
Auditing standards require auditors to obtain sufficient appropriate audit evidence to be able to draw 
reasonable audit conclusions and opinions. Sufficiency of audit evidence relates to the quantity of 
audit evidence while appropriateness relates to the quality of audit evidence (IAASB 2013a). 
Gronewold (2006) argues that the quality of audit evidence is represented by the extent to which 
auditors can use it to reconstruct the actual affairs (i.e., actual economic transactions) upon which 
the management’s assertions (e.g., financial statements) were prepared. Gronewold refers to this 
feature as the probative value of audit evidence. Caster and Pincus (1996) use Bentham’s (1827) 
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work on the probative force of legal evidence to call this characteristic the persuasiveness of audit 
evidence. Caster and Pincus (1996) identify characteristics of audit evidence that affect its 
persuasiveness, namely the amount of evidence, dispersion of estimates, composition of the 
evidence set, source reliability, directness of evidence, and deviation from expectations. The brief 
description of each characteristic and how each influences the persuasiveness of audit evidence is 
presented in Table 2.1.  
 
 
 
Of the six characteristics described in Table 2.1, the quantity of evidence, source reliability, and the 
directness of evidence are directly related to the situation where auditors have direct access to 
organisational data. In these circumstances, auditors can obtain greater audit evidence, both 
concerning quantity and types of audit evidence. Auditors can also obtain it directly from the data 
source and in a form that is closer to the assertions being examined. Audit standards assert that 
Characteristics/Definitions Impact on persuasiveness 
1. Amount of evidence - 1.
the quantity of evidence (sample size) and/or 
the number of non-redundant evidential tests 
of an assertion
2. Dispersion of estimates - 2.
the extent of discrepancy between two or more 
pieces of evidence substantiating the same 
information 
3. Composition of evidence set - 3.
the distribution of different types of evidence 
within a single evidence set 
4. Source reliability - 4.
the reliability of the source or provider of 
evidence
5. Directness of evidence - 5.
the closeness of evidence with the matter 
asserted in the evidence
6. Deviation from expectations - 6.
the gap between initial expectation about the 
evidence with matters asserted in the evidence
More direct evidence increases the persuasiveness of 
evidence.
Evidence is less persuasive if it deviates from initial 
expectations.
Table 2.1 Factors affecting the persuasiveness of evidence (Bentham 1827) 
(Source: Caster and Pincus, 1996)
The persuasiveness of evidence increases when greater 
numbers of data/information support (or not support) an 
assertion.
The persuasiveness of evidence increases when greater 
numbers of relevant and different evidential tests support 
(or not support) an assertion.
Less discrepancy in estimates increases the persuasiveness 
of evidence.
The persuasiveness of evidence increases when different 
types of evidence within a single evidence set becomes 
more one-sided (supporting or not supporting an 
assertion).
More reliable sources or providers of evidence increases 
the persuasiveness of evidence.
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“audit evidence obtained directly” and “in its original form” are more reliable than audit evidence 
obtained indirectly or by inference (IAASB 2013a). 
2.2.2 Impact of persuasive audit evidence on auditors’ attitude 
In their study of theories that explain persuasion and attitude changes, Petty and Cacioppo (1996) 
argue that there two routes through which people become persuaded by a message or information, 
namely, the central and the peripheral route. The central route involves active thinking in that 
individuals thoughtfully assess the information about the matter under consideration. The active 
thinking includes understanding and evaluating the quality of the information, as well as 
considering multiple and sometimes conflicting arguments before arriving at conclusions or 
judgments (Petty and Cacioppo 1996). The peripheral route, on the other hand, involves less active 
thinking through which individuals focus more on the cues of the information, such as the speaker 
or information provider, rather than on the information itself (Petty and Cacioppo 1996).  
Petty and Cacioppo (1996) developed their Elaboration Likelihood Model (ELM) (see Figure 2.2 
below) to explain the route that individuals are likely to take when they receive a message or 
information. Petty and Cacioppo posit that individuals are more likely to take the central route 
(involving active thinking) if they find the information to be persuasive and have sufficient 
motivation and ability to process the information. These three characteristics of information reflect 
the conditions of auditors having direct access to organisational data. That is, auditors obtain more 
persuasive audit evidence because they can gather greater volumes of audit evidence. Furthermore, 
with the aid of GAS, auditors are more likely to have the motivation and the ability to process 
information obtained via direct access to organisational data (Baker 2009; Debreceny et al. 2005). 
Hence, following ELM, auditors with such access to organisational data are more likely to exercise 
active thinking when evaluating the audit evidence under consideration. In the context of IT use 
Jasperson et al (2005) argue that active thinking is a necessary condition for innovative behaviour 
when individuals are using IT. 
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Figure 2.2 The elaboration-likelihood model of attitude change  
(Source: Petty and Cacioppo 1996, p.264) 
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2.3 The Nature of IT Use 
Studies of IT use5 is one of the research streams in the IS discipline that attracts substantial attention 
from IS researchers (Hu et al. 1999; Venkatesh et al. 2003). Such attention is not surprising 
because, while IT use is a stage where the benefits of IT are realised (Jasperson et al. 2005), 
substantial evidence shows that organisations still underutilise their IT (Mabert et al. 2001; 
Osterland 2000; Rigby et al. 2002; Ross and Weill 2002). Burton-Jones and Straub (2006) 
demonstrate the centrality of IT use by its role in different domains of IS research. For example, in 
the IS success domain (DeLone and McLean 1992), IT use functions as a variable linking system 
and information quality with individual and organisational benefits of IT. Furthermore, for IS 
implementation, IT use is a key dependent variable that represents IS implementation success 
(Burton-Jones and Straub 2006). 
Burton-Jones and Straub (2006) describe IT use as an activity that involves three elements: (1) a 
user (i.e., the subject using the IT), (2) a system (i.e., the IT application being used), and (3) a task 
(i.e., the function being performed). Burton-Jones and Straub (2006) argue that understanding these 
three elements helps researchers to define and measure IT use and account for the complexity of IT 
use and the multi-featured nature of IT (Griffith 1999). For example, IT use can be studied at the 
individual level as a behaviour (what a user does), cognition (what a user thinks), and/or an affect 
(what a user feels) (Burton-Jones and Gallivan 2007). IT use has also been studied at a group level 
(e.g., Dennis et al. 2001; Easley et al. 2003), an organisation level (e.g., Devaraj and Kohli 2003; 
Zhu and Kraemer 2005), and a national level (e.g., Dedrick et al. 1995).  
Furthermore, IT use has been studied around the stages of adoption and diffusion of IT, i.e. pre-
adoption, the adoption decision, and post-adoption activities (Rogers 1995). Studies in this area 
generally focus on the cognitive processing associated with individuals’ pre-adoption and adoption 
activities that result in cognition regarding IT’s usefulness and ease of use (Jasperson et al. 2005). 
In the post-adoption stage, specifically, the studies are more focused on individuals’ behaviours 
when using IT, such as frequency and duration of use (Jasperson et al 2005).  
This study focuses its investigation on the post-adoption stage of GAS, i.e. after GAS “has been 
installed, made accessible to the user, and applied by the user in accomplishing his/her work 
                                                 
5 This study considers similar terms that are commonly used to represent use of IT such as IT use, IS use, or systems usage as 
interchangeable. 
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activities (Jasperson et al. 2005, p. 531)” because it is the stage where the benefits of using GAS is 
realised (Jasperson et al. 2005). This study focuses its analysis on the individual level of use of 
GAS and, by referring to Burton-Jones and Straub (2006), define it as the individual auditor’s 
employment of GAS features. In this regard, this study involves two elements of IT use, i.e., user 
and system, and measures IT use in a rich way, i.e., the extent to which auditors effectively employ 
GAS as represented by innovative use of GAS (Burton-Jones and Straub 2006). The focus of this 
study is visualised in Figure 2.3 below. 
 
User
System Task
Elements of IT use
(Source: Burton-Jones and Straub 2006)
 
Figure 2.3 Conceptualisations of IT use 
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2.4 IT Use Performance 
Agarwal (2000) reports that individuals’ behaviours, when interacting with IT, can range from 
surface-level use, where IT is used minimally, to a deep and ingrained use, where capabilities of IT 
are exploited fully . In fact, the major cause of ineffective use of IT arises from behavioural rather 
than technical issues (Turnage 1990). To deal with this inadequacy, various models and theories 
explain users’ cognitive, affective and behavioural reactions to IT, and factors that influence such 
reactions. These models and theories include, the Technology Acceptance Model (Davis 1989; 
Davis et al. 1989), the Theory of Planned Behaviour (Ajzen 1991), the Decomposed Theory of 
Planned Behaviour (Taylor and Todd 1995), the Unified Theory of Acceptance and Use of 
Technology (Venkatesh et al. 2003), the Theory of Diffusion of Innovation (Roger 1995), and 
Social Cognitive Theory (Bandura 1986). Goodhue and Thompson (1995) call research in this 
domain Technology-to-Performance Chain (TPC) studies. 
Goodhue and Thompson (1995) indicate that initial studies within the TPC domain consider use as 
an indicator of IT use performance. Robey (1979), Sharda, Barr, and McDonell (1988), as well as 
Trice and Treacy (1986) argue that IT use is a key variable mediating IT and organisational 
performance. Furthermore, DeLone and McLean (1992) consider IT use as one of the dimensions of 
IS success. Studies within the use realm assume that increased use will lead to better performance. 
Those studies propose various labels and definitions of IT use and, generally, adopt user attitudes 
and beliefs to predict IT use (Goodhue and Thompson 1995). Goodhue and Thompson (1995) 
argue, however, that use is not always voluntary and when the use of IT is mandatory, use is not an 
appropriate measure.6 Furthermore, extensive use of a poorly designed system may not result in 
improved performance. Goodhue and Thompson (1995), therefore, propose a task-technology fit 
model of user performance because IT will positively impact upon performance when there is 
correspondence between IT functionalities and the users’ task requirements. 
The introduction of advanced, knowledge-intensive IT has ushered in a new IT platform where the 
boundary of IT functionality is somewhat blurred (Nambisan et al. 1999). Within this new IT 
platform, researchers and practitioners increasingly emphasise the importance of better use of IT 
infrastructure (Buchanan and Gibb 1998; Ciborra 1992). Considering this, Nambisan et al. (1999) 
propose user innovation as a measure of user performance. Referring to the model of knowledge 
                                                 
6 Lucas (1975) proposes users’ evaluation as a proxy of performance when use of IT is mandatory. 
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creation in organisations (Attewel 1992) and organisational learning theory, Nambisan et al. (1999) 
define user innovation as users’ ability to transform IT context-free (general) knowledge to IT 
context-specific knowledge. 
Ahuja and Thatcher (2005) alternatively view user innovation as the finding of new uses of existing 
IT. This description of innovative use of IT is gaining relevance in general IT management domains 
(see, e.g.Couger 1988; Niederman et al. 1991; Zawacki 1993) primarily because organisations 
continue to underuse their IT infrastructures (Boynton et al. 1994; Jasperson et al. 2005). 
Furthermore, studies indicate that users often work within limited IT feature breadth, operate at low 
levels of functionalities, and seldom initiate technology or task-related extensions of the available 
features (see, e.g., Davenport 1998; Lyytinen and Hirschheim 1987; Mabert et al. 2001; Rigby et al. 
2002; Ross and Weill 2002). Investments in ERP systems provide some evidence of such underuse, 
whereby about one-half of ERP system implementations fall short of the investing organisations’ 
expectations (Adam and O'Doherty 2003). Jasperson et al. (2005) argue that organisations will gain 
economic benefits by enabling users to enrich their use of existing IT infrastructure and deepen 
their utilisation of its capabilities.  
This study adopts Ahuja and Thatcher’s (2005) description of innovative use as a measure of IT use 
performance. This is an appropriate measure for a study that focuses on the post-adoption stage 
(Agarwal 2000), i.e., after IT “has been installed, made accessible to the user, and applied by the 
user in accomplishing his/her work activities (Jasperson et al. 2005, p. 531).” Innovative use is also 
an appropriate measure when the focal technology is malleable or has a possible multiplicity of uses 
(Tornatzky et al. 1990). This appropriateness is viewed as users’ willingness to expend effort to 
explore IT capabilities beyond what is required for the users to fulfil their tasks (Nambisan et al. 
1999). Figure 2.4, below, depicts the perspectives of IT use performance and the position taken by 
this study. 
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Figure 2.4 Perspectives on IT use performance 
 
2.5 Innovative Behaviour 
To understand innovative behaviour, this study reviews extant literature on creativity because it is a 
known prerequisite of any innovative behaviour (Amabile et al. 1996). Amabile et al. (1996) define 
creativity as the production of new ideas, while innovation is the application of those ideas to an 
organisational context. Gurteen (1998) distinguishes between creativity and innovation based on the 
thinking processes involved. Gurteen (1998) describes creativity as divergent thinking, while 
innovation covers convergent thinking. In a broader context, Csikszentmihalyi (1996) defines 
creativity as “…a process by which a symbolic domain in the culture is changed (p. 8)”. 
Studies into creativity identify various personal characteristics or trait-based attributes that facilitate 
or hinder creative behaviour, such as general sensitivity to a problem (Guilford 1967), openness and 
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25 
 
determination (MacKinnon 1983), as well as organisational factors, such as encouragement of 
creativity and resources (e.g., Amabile et al. 1996; Nambisan et al. 1999). Csikszentmihalyi’s 
(1996) research into creativity finds no single dominant individual characteristic of creative 
persons, arguing rather that while individual characteristics may help produce creativity, they are 
neither sufficient nor necessary conditions for creativity to occur. He indicates, however, that a 
common characteristic observed in all creative individuals is “…the ability to enjoy the process of 
creation for its own sake (p.75).” 
Csikszentmihalyi (2002) calls the condition where people enjoy what they are doing as flow, 
optimal experience, or negentropy. He defines flow as “…the state in which people are so involved 
in an activity that nothing else seems to matter…[in that] the experience itself is so enjoyable that 
people will do it even at great cost, for the sheer sake of doing it (p. 4).” Csikszentmihalyi (2000) 
and Malone (1981) identify that flow occurs when individuals (a) perceive a sense of control over 
the activities; (b) perceive that they are able to focus their attention on the interaction; (c) have their 
sensory or cognitive curiosity provoked; and (d) find the activities intrinsically interesting. 
Csikszentmihalyi (1990) and Ghani (1991) further argue that flow can occur not only in physical 
activities, but also in interactions with symbolic systems, such as computer applications.  
2.5.1 Role of domain knowledge and creative skills in innovative behaviour 
In addition to flow state, studies of creativity indicate that individuals must have sufficient 
knowledge and skills of the domain of interest to be able to produce creative work (Amabile et al. 
1996; Csikszentmihalyi 1996; Gurteen 1998). Csikszentmihalyi (1996) argues, by using the term 
memes (units of information) to represent objects of creative work, that people must learn memes 
before they are able to change them. Amabile (1983) describes individual knowledge as a set of 
possible responses from which a new response is to be produced. Elam and Mead (1990) posit that 
creativity involves combining known but previously unrelated facts and ideas in such a way that 
new facts and ideas emerge. 
Amabile (1983) classifies knowledge and skills relevant to creative behaviour as domain-relevant 
knowledge/skills and creative-relevant knowledge/skills. Domain-relevant skills represent a 
domainspecific knowledge base, including familiarity with, and factual knowledge of, the domain 
in question. Creative-relevant skills include cognitive skills, application of heuristics for the 
exploration of new cognitive pathways, and working style. 
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2.5.2 From innovation to performance 
In a study of the development of strategic information systems, Ciborra (1992) says that ‘true’ 
strategic information systems emerge more often, not from following the structured approach of 
strategy formulation, but rather from the organisation’s abilities to incorporate unique ideas and 
practical design solutions at the end-user level. These unique ideas or practical perspectives arise 
when users are encouraged to, or are able to tinker with IS. Ciborra (1992) argues that, from 
tinkering with IT, users will be able to identify its successful applications. This situation will, in 
turn, optimise their task performance. Lassila and Brancheau (1999) provide empirical evidence that 
organisations are better able to realise benefits from their IT when users have opportunities to ‘play’ 
with software features.  
 
2.6 Auditors’ Monitoring Strength as Measure of Audit Performance 
As a service activity, the performance of an audit activity is measured by the quality of the service 
rendered (DeAngelo 1981). The quality of an audit, however, is a broad and abstract concept with 
no single agreed definition (FRC 2006). Knechel et al. (2013) state that the way audit quality is 
defined depends on the perspectives of the audit service stakeholders. Users of financial reports 
may describe audit quality as a condition where there is no material mis-statements in the financial 
reports, while auditors may consider audit quality as a condition where they are able to satisfactorily 
perform the audit as prescribed in the audit program. Additionally, the regulators and society may 
perceive audit quality as adherence to auditing standards and the absence of economic problems 
caused by the audit client, respectively (Knechel et al. 2013). 
Within the academic research on audit quality, one of the most mentioned definition is DeAngelo’s 
(1981): “…the market-assessed joint probability that a given auditor will both (a) discover a breach 
in the client accounting system, and (b) report the breach (p. 186).” This definition views audit quality 
as a function of both auditors’ competence and independence. Auditors’ competence reflects their 
ability and level of effort to discover any mis-statements that may exist in the financial statements, 
while their independence reflects their willingness to report such mis-statements. The other definition 
of audit quality that reflects more auditors’ perspectives is The Government Accountability Office’s 
(GAO). The GAO defines audit quality as an audit performed “…in accordance with generally 
accepted auditing standards (GAAS) to provide reasonable assurance that the audited financial 
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statements and related disclosures are (1) presented in conformity with GAAP and (2) are not 
materially misstated whether due to errors or fraud…” (GAO 2003, p.13). Other studies relate audit 
quality with error detection and reliability of the financial statements (e.g., Behn et al. 2008; Chang 
et al. 2009), the amount of audit work (Carcello et al. 2002), as well as audit failure as an indication 
of lack of audit quality (Peecher and Piercey 2008). 
Along with various definitions of audit quality, professional organisations and scholars have 
proposed various frameworks to establish audit quality, such as Watkins et al.’s (2004) two 
dimensions of audit quality, the Audit Quality Framework of Financial Reporting Council (FRC 
2006), Francis’s (2011) six-levels framework for understanding and researching audit quality7, and 
Knechel et al.’s (2013) “balanced scorecard” approach8 of understanding audit quality. One of those 
framework that is relevant to this study is Watkins et al.’s (2004). Watkins et al. (2004) reviewed 
various studies of audit quality to find that audit quality encompasses two dimensions, namely 
actual quality and quality as perceived by the users of audit services. These authors further 
distinguish these dimensions by using the label monitoring strength for actual quality and 
reputation for perceived audit quality. They add that monitoring strength reflects auditors’ 
competence and objectivity (independence in fact) and thus affects the quality of financial statement 
information, whereas reputation represents audit service users’ perceptions about auditor 
competence and objectivity (independent in appearance) and it influences financial statement 
credibility. A similar perspective of auditor monitoring strength is the quality derived from the 
audit process (Francis 2011; Knechel et al. 2013). Francis (2011) posits that audits are of higher 
quality when auditors well judge the audit tests to be implemented to the extent of properly 
analysing the evidence obtained when forming audit conclusions. The Watkins et al.’s (2004) 
dimensions of audit quality are presented in Figure 2.5 along with examples of studies that 
investigate the dimensions. 
 
                                                 
7 The levels are: (1) audit inputs, (2) audit process, (3) accounting firms, (4) audit industry and audit markets, (5) institutions, and (6) 
economic consequences of audit outcomes 
8 The categories are: (1) inputs, (2) process, (3) outcomes, and (4) context 
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Figure 2.5 Dimensions of audit quality (adapted from Watkins et al. 2004) 
 
Sutton (1993) argues that, although understanding quality as perceived by audit service users is 
important, such ex post understanding offers little benefit for audit quality improvement. Sutton 
(1993) further advocates the importance of process-derived audit quality, or similar to Watkins et 
al.’s (2004) actual audit quality, to enable audit organisations to improve their auditing and its 
quality. Important to this is the impact from such factors as, number and extent of audit procedures 
(e.g., Dopuch and Simunic 1982), the number of structures used in audit methods (e.g., Cushing and 
Loebbecke 1986), audit firm structures (e.g., Tritschler 2013; Tuntiwongpiboon and Dugan 1994), 
the number of audit hours and workload (e.g., Caramanis and Lennox 2011; Carcello et al. 2002; 
Lopez and Peters 2012), and auditors’ client specific knowledge and industry specialisation (e.g., 
Beck and Wu 2006; Carson 2009; Reichelt and Wang 2010) on process-derived or actual audit 
quality. This study, therefore, uses Watkins et al.’s (2004) actual view of audit quality, i.e., 
monitoring strength, as the measure of audit performance.  
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2.7 Summary - The Conceptual Framework 
Auditing literature identifies different types of audit evidence with different levels of 
persuasiveness. The literature also indicates that, when auditors have direct access to organisational 
data, they have more persuasive audit evidence regarding the quantity, source reliability, and 
directness of audit evidence. When auditors have persuasive audit evidence, they are motivated to 
exercise more active thinking. 
This study posits that auditors’ attitudes of active thinking are manifested through auditors’ 
innovative use of GAS. The focus on auditors’ innovation when using GAS is supported by the 
literature on the nature of IT use. It suggests taking this focus for the following three reasons. First, 
GAS is a general-purpose software; second, this study focusses on the post-adoption stage of GAS 
(i.e., after GAS is available), and third, the use of GAS is voluntary (Agarwal 2000; Tornatzky et al. 
1990).  
This study also posits that auditors experience more flow conditions when they have direct access to 
organisational data. Combined with auditors’ level of knowledge/skills on GAS, these factors 
motivate auditors to use GAS more innovatively. As the innovative use of GAS increases, auditors 
are better able to identify effective applications of GAS resulting in improvement in their 
monitoring strength. This line of argument is depicted in Figure 2.6 on the next page.
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Figure 2.6 Conceptual framework 
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2.8 Conclusion 
This chapter reviewed relevant literature to better understanding how having direct access to 
organisational data improves auditors’ task performance and to develop a conceptual model to 
answer the research question. The review showed that auditors’ innovation with GAS is an 
appropriate research focus to explain the impact of having direct access to organisational data on 
auditors’ task performance. 
The next chapter discusses the exploratory study phase involving interviews which were conducted 
to gather empirical information about the use of GAS by auditors to provide an extra dimension to 
the knowledge gained from the literature review. 
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CHAPTER 3: EXPLORATORY STUDY 
 
3.1 Introduction 
To develop a conceptual model that explains how having direct access to organisational data may 
influence auditors’ use of GAS, the previous chapter reviewed the literature, much of which 
originates in other disciplines and those limited studies directly addressing the use of GAS in audit. 
Therefore, an exploratory study via interviews was deemed necessary to canvass opinions on GAS 
and direct as well as indirect access to organisational data. These interviews gathered empirical 
knowledge about the phenomenon from auditors who use GAS with either direct and/or indirect 
data access experiences and thus complement and/or confirm the knowledge obtained from the 
literature reviews. This chapter discusses those interviews that used  Kvale and Brinkmann’s (2009) 
suggested interviewing protocol (see Figure 3.1). 
 
 
Figure 3.1 Interview protocol 
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3.2 Interview Protocol 
The interview protocol involved four steps: thematising, developing the interviewing process, 
conducting the interviews (Kvale and Brinkmann 2009), and analysing results. The thematising 
involves clarifying the focus of investigation before the interviewing process was prepared to help 
ensure the necessary information is consistently derived. The following sections describe each of 
these steps in detail. 
 
3.3 Thematising 
The first step of thematising involves clarifying the purpose of and identifying the questions to be 
used for the interviews (Kvale and Brinkmann 2009), which were based on what was learnt from 
the literature review and the researcher’s personal experiences with using GAS (King 1994). As 
discussed in Chapter 2, having direct access to organisational data when using GAS could facilitate 
the creation of a flow state, that is, a supportive condition for the innovative use of GAS. The 
review also indicated that, when auditors use GAS more innovatively, they are better able to 
identify the effective uses of GAS that improve their task performance. This study, therefore, seeks 
to investigate whether auditors do experience such circumstances when using GAS by posing the 
following overarching questions:  
· Have participants ever experienced an enjoyable flow-like state when working with GAS? 
When/how? 
· How does the use of GAS influence the quality of their work? 
In addition to seeking information relating to these overarching questions, this study also sought 
information about the nature of the use of GAS in audit as well as the participants’ views about the 
concept of quality in audit. Obtaining information about these two more general matters helped 
guide interpretation of the participants’ responses. 
Based on the above overarching questions, this study developed specific questions to be posed 
during the interviews:  
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1. What are [the participant’s] impressions of GAS? 
2. How does [the participant] use GAS in audit? 
3. Has [the participant] experienced a situation when [the participant] enjoys working with 
GAS? Has [the participant] experienced a situation when using GAS is a boring experience? 
4. How does access to organisational data influence [the participant’s] use of GAS? 
5. How does [the participant] define audit quality? 
6. How does [the participant] think the use of GAS affects the quality of their audit? 
 
In posing the interview questions, the objective was to obtain as much relevant information as 
possible. For example, asking questions through two different concepts/constructs for the same 
information as in the case of enjoyment and boredom. Probing questions were posed to glean as 
many insights as possible while minimising the possibility of directing interviewees’ responses by 
avoiding using the terms/constructs in the conceptual model. 
To facilitate data analysis, the interviews also put questions to the participants to elicit non-
perceptual information. For example, the interviews sought information about the participants’ 
work experiences, their role in audit engagements, and the type of GAS with which they were most 
familiar. 
 
3.4 Interview Process 
The second activity in interviewing involved developing an interview process by which the 
collection of interviews could be guided validly and consistently, as a ‘check list’ to ensure that all 
intended questions had been covered (Kvale and Brinkmann 2009). The interview process itself 
involved two stages, namely, its development and validation (Kvale and Brinkmann 2009).  
3.4.1 Development 
During the first stage, the interview questions derived from the literature review were developed 
and documented according to both content and type. For example, the material to be covered was 
noted by listing all questions in the order to be asked during interviews. Note was also taken as to 
how questions might accommodate the everyday language of the participants. The type of questions 
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developed was determined by the purpose of the study, the rights of participants, confidentiality, 
and how interviews were to be transcribed. The strategic role of different questions (e.g., the 
importance of probing) was also considered. 
The interview ranged from non-perceptual questions, such as those seeking respondents’ 
demographics, to more specific questions seeking data (Maxwell 2013). The interviews questions 
comprised four logistical, six general about GAS, six related to the participants’ use of GAS, seven 
related to audit quality/analytical tests, and one open-ended question allowing participants to 
comment about the study topic from their own volition. 
The interview protocol listing all questions used during the interviews, including the probing 
questions, can be found in Appendix G. 
3.4.2 Validation 
Before being used in the field, the interview process was reviewed by two experts familiar with the 
research methodology and the research topic. Subsequently, the interview process was pilot-tested 
with three auditors who share similar characteristics with those of the participants and who work in 
the target organisation. Two outcomes followed this review and test: (1) concerning clarity — (a) 
ambiguous terms were replaced with those common to participants, (b) ambiguous questions, such 
as, what do you think? were solidified with terms like based on your experience, what do you do 
when…?, and (c) it was decided that the interviewer should define and thus clarify for participants 
the terms used in questions; and (2) concerning leading participants — several questions were 
refined to minimise normative responses from them.  
 
3.5 Interviews 
Interviews were conducted in two stages: by identifying prospective participants and then inviting 
their participation.  
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3.5.1 Participant selection method 
The interviews targeted auditors who are actively using GAS during financial audits. To get a 
proportional representation of the population and to adequately capture the heterogeneity in the 
population (Maxwell 2013), participants are selected using the key informant method (Phillips 
1981) or purposive sampling (Palys 2008), that is they were invited because of their knowledge 
about the topic and willingness to share their experiences with the researcher (Campbell 1955). This 
selection was achieved with help from HR specialists of the targeted organisation who provided 
contact details of prospective participants who were invited directly and/or via email. Once they had 
agreed, their participation was formalised in documents describing the purpose of the study, the 
main information sought during the interview, the ethics of participation including assurance of 
confidentiality, and their right to withdraw from the study at any time (Kvale and Brinkmann 2009). 
Also requested was for participants to suggest a preferred time and location for the interview.  
3.5.2 Participants 
Ten auditors with different demographic backgrounds participated in the interviews, a number 
judged sufficient for this initial study to provide emergent themes related to the topic. Guest et al 
(2006, p.65) argue that the saturation point, which occurs when “new information produces little or 
no change to the codebook” occurs after six to 12 interviews. The participants consisted of eight 
male and two female auditors with the majority of them having worked in the target organisation for 
more than five years. The participants also represented different roles within audit teams, that is, 
two were audit managers, three were senior auditors, and five were junior auditors. Additionally, 
eight participants worked in the headquarters of the organisation and two worked in regional 
offices. They also represented a balance of educational backgrounds between IT and non-IT 
(commerce) auditors. The demographics of the interview participants are presented in Figure 3.2 
below. 
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Figure 3.2 Demographic of interview participants 
 
3.5.3 Interview administration 
The interviews lasted between 35 and 65 minutes and took place in the participants’ offices. With 
the participants’ consent, all interviews were audio recorded and later transcribed. Additionally, 
recording the interviews allowed the researcher to concentrate on both eliciting the desired content 
of the interviewees and strengthening their analytical outcomes by documenting paralinguistic cues, 
such as tones and pauses. All interview recordings were professionally transcribed, after which the 
transcripts were sent to the participants for their review and comments. Refinements based on this 
feedback were then undertaken at this time. One example involved correcting the word, visibility to 
feasibility, which had been obviously misheard during transcription.  
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3.6 Analysis 
The initial step of analysing the interview data involved checking the interview transcripts with the 
interview recording. This activity ensured both the correctness and reliability of the interview 
transcripts (Kvale and Brinkmann 2009) but also assisted the development of ideas about tentative 
codes to be used in the analysis stage. This study used data-driven coding, whereby the codes are 
developed based on the interview results, rather than using a priori codes developed from the 
literature (Kvale and Brinkmann 2009). The researcher also noted any specific information that 
warranted further investigation (Maxwell 2013). 
3.6.1 Coding 
The coding process involved reading the interview transcripts and assigning keyword(s) to 
particular segment(s) of interview data. These codes were then used to categorise interview data to 
identify relevant themes or concepts within the data set (Maxwell 2013). NVivo software (Version 
9) was used for coding and categorisation. Like other computer-assisted qualitative data analysis 
software (CAQDAS), NVivo aids the codes, memos, and tracking of the analyses to be outlined. 
Additionally, NVivo has the advantage of being able to do hierarchical coding and matrix searching 
(Gibbs 2007). 
3.6.2 Findings 
The findings are classified into three areas, general views on GAS, the use of GAS in audit, and 
how the use of GAS influences audit quality. The first area, i.e., general views on GAS relates to 
the specific question about participants’ impressions of GAS and how they use GAS in audit; the 
second area, the use of GAS in audit relates to the specific questions about participants’ experiences 
when using GAS and how the experiences influence their use of GAS; and, the third area, how the 
use of GAS influences audit quality relates to the specific questions on participants’ understanding 
of audit quality and how their use of GAS may affect audit quality. 
3.6.2.1 General views on GAS 
The first part of the interviews’ analysis focused on understanding participants’ views on GAS. The 
questions that were posed during the interviews sought information about the type of GAS with 
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which participants were most familiar, their impressions of the GAS, and how they further develop 
their GAS-related skills.  
The majority of the participants indicated that they were most familiar with Audit Command 
Language (ACL) software from ACL Services Ltd, thus aligning with Baker’s (2009) and AuditNet 
(2012b) that ACL is the GAS most commonly used by auditors. The other GAS mentioned was 
Arbutus Audit Analytic from Arbutus Software Inc.  
When queried further about what they liked most about the GAS they use, participants mentioned 
several points that can be classified into three major groups, i.e., features, analytical capabilities, 
and data access. One participant also mentioned the availability of references, either through 
internal organisational mailing lists or externally via FAQs to provide solutions/answers whenever 
s/he was concerned with the correct use of GAS. The GAS features nominated by the respondents 
refer to the GAS menus or options that support their audit tasks. Participants liked the built-in 
features, such as audit sampling and Benford’s analysis9 [R09_0015; R09_0020],10 the ease of use 
[R09_0006; R09_0012; R09_0014; R09_0020]; the ability to automate audit procedures 
[R09_0006], and the ability to produce an audit working paper [R09_0016]. Participants also 
mentioned points related to GAS analysis, such as its capacity to compare data [R09_0005], 
grouping [R09_0005], data relationships [R09_0010], data restructuring [R09_0011], and data 
sorting [R09_0005]. In addition to these data-related analytical functions, participants also 
mentioned the speed of data analysis [R09_0011] and the user’s ability to produce reports in 
formats suited to their needs, or flexible reporting [R09_0005]. The participants also indicated that 
they like GAS’s ability to access various data formats. These findings correspond with other studies 
of auditor views on GAS (e.g., Cangemi and Singleton 2003; Sayana 2003; Singleton 2006). The 
NVivo visualisation illustrating these findings is presented in Figure 3.3. 
 
                                                 
9 Benford’s analysis or Benford’s law or First-Digit Law provides the expected frequencies of leading digits or digit combinations in 
naturally occurring data sets. Benford’s analysis is done by counting the number of times each leading digit or digit combination occurs 
in a data set, and then comparing the actual count to the expected count using a formula developed by Frank Benford (Nigrini and 
Mittermaier 1997). By using the Benford’s analysis, auditors can locate potential irregularities in a data set that warrant further 
investigation.  
10 For identification, each participant was given a code in a format of R09_00xx. There is no specific meaning with the way the code is 
formulated. 
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Figure 3.3 GAS features liked by the interview participants 
 
3.6.2.2 The use of GAS in audit 
The second question investigated during the interviews is whether participants experience a flow-
like state when using GAS. First, participants were asked whether they have ever had 
stimulating/enjoyable experiences when using GAS, in which they were so immersed that they 
forgot about anything else. The responses indicate that such experiences had occurred when they 
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had encountered new problems/complexities and had sought to conquer new challenges in their 
audit tasks. The problems that participants had encountered generally relate to data 
availability/quality and size of the data. Examples of responses that mention data quality are: 
[R09_0005] “I feel enthusiastic about ACL when…for example, usually in the government 
units, SP2D numbers are not standardised, for example 123a, then there are spaces or 
dashes. If we process using Excel, we will have difficulties to sort them out…using ACL is 
very helpful and I am enthusiastic because, although the data quality is very bad, we still can 
filter them out to get useful data.” 
[R09_0014] “…It means data complexity…more complex the data is…more interesting to 
know how to investigate further with ACL... 
[R09_0014] “For me, enthusiasm happens when I work with big data…supported by 
ACL...found significant findings...and then we cannot get the findings by using other 
procedures…that makes me enthusiastic and time goes by without realising it…” 
Another situation where participants expressed enthusiasm about GAS is when they had 
encountered challenges with the task they are doing with GAS. Participants said, for example: 
[R09_0010] ”I use ACL to produce equivalent transaction reports [and] account balance 
reports…It required a lot of thought and programming skills to account for every detail 
transaction between people at any particular time and date until I can produce account 
balance transaction reports…” 
[R09_0011] “It happened when I examined calculation outputs…usually, the entity has their 
own formula…then I try to explore my ACL scripting abilities with those formula…it made 
me forget about time when my scripts do not produce the same results as the entity’s 
formula…” 
[R09_0015] “It happened…when we seek something that has been determined by the team, 
let’s say we have to prove A…but then to get A takes a lot of steps to be done…for me 
especially, it happened when I audit an entity with new business processes… 
Additionally, a participant said that s/he became enthusiastic when s/he had perceived that the 
auditee was trying to slow her/his audit down. S/he said: 
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[R09_0015] “Another thing that makes me excited is when the auditee tried to inhibit the 
audit. They repeatedly give us the data that does not match our requests…By using the 
software, I automate the processes to check the data... So, the auditee might think that “if I 
give the data close to the conclusion date, they would not be able to finish it”. But with the 
automation, once they give me the data, I run the program that I made and I get the results 
straight away whether the given data is valid in accordance with the financial reports or 
not.” 
Information was also sought about the impact, if any, of having enjoyable experiences with the way 
participants use GAS. They responses indicate that they had felt having such enjoyable experiences 
sped up their work, and encouraged them to explore new menus and refine the audit scripts. A 
participant also reported that it had taken greater time to accomplish his/her audit task. Examples of 
participants’ responses to support this observation are:  
[R09_0006] “What is clear, when I am enthusiastic is that I try menus that I rarely use….I 
explore the menus to know what I can get from those menus…” 
[R09_0015] “I am more likely to know the features that I haven’t used before or more 
advanced features…I tend to use a shortcut or more advance features than I usually use.” 
[R09_0011] “… I usually forgot the old (script)...which has three steps and I explore it to 
become seven steps…even from those seven steps I can compress into just two steps…” 
[R09_0014] “it takes longer time…I do more data running with ACL and, in ACL, bigger 
data size means more tables have to be loaded in to ACL…so ACL runs more slowly…  
Participants responses differed in two ways: regarding both their preferences for obtaining 
organisational data from the auditee and how organisational data access impacted upon their use of 
GAS. When participants were asked about their preferences for getting organisational data from the 
auditee approximately half of the participants preferred to get organisational data through direct 
access, whereas the other half of the participants preferred to receive the data through the auditee. 
Examples of comments from participants who preferred direct access are: 
[R09_0006] “If I can choose, I’d like to be given direct access to auditee’s database 
compared with getting downloaded data by auditee. I prefer the method [direct access] 
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because I can minimise the delay in obtaining organisational data as I describe previously…I 
also prefer the direct access method because it reduces obtaining manipulated data…” 
[R09_0010] “For me, I prefer to have direct access…[because] I can see how the data relates 
to each other…if I get the organisational data indirectly…given by auditee…I have to do 
lots of validation tests…are the data correct? It could be that I get the incorrect data or 
converted data…”  
In contrast, participants who preferred indirect access to organisational data said: 
[R09_0009] “I prefer to get data from the auditee. From my experiences when I directly 
access Oracle database, I have to split up the data by myself…it takes more time and effort 
because we have to know the whole data structure… 
If we get the data from auditee, we can define the data we need then ask auditee to prepare 
the data from the database. Once we get the data from auditee, we can analyse the data right 
away…”  
 [R09_0005] “I like more to get downloaded data from auditee… [because] I can ask the 
auditee to make a written statement that the organisational data given are complete and up to 
date…if they give false data, I can charge them…” 
Participants were also divided regarding the impact of data access to their use of GAS: Some said 
that having direct access influences their use of GAS while others report no impact. Further analysis 
of participants’ demographic information relative to these differences indicates that participants 
who have more lengthy experience with using GAS are more likely to prefer having direct access to 
organisational data. 
3.6.2.3 The use of GAS and audit quality 
The last matter the interviews covered was how the use of GAS could influence audit quality. 
Before being asked about this impact, the participants were asked about their understanding of audit 
quality. The responses indicate that participants consider audit quality as a product of the audit 
process, i.e., adherence to audit standards/procedures. This view corresponds with Watkins et al.’s 
(2004) actual audit quality and the concept of audit quality derived from the audit process (Francis 
2011) (see Chapter 2, section 2.6). Examples of participants’ quotes supporting this observation are: 
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[R09_0005] “From the audit point of view…if auditors perform the standard procedures… 
the procedures that must be accomplished during the audit…so he can carry out the audit 
program in the audit…” 
[R09_0009] “…from how the auditor does the job…when the auditor has undertaken all the 
necessary audit steps…”  
[R09_0011]  “When we audit the financial reports, we have to issue our opinion…audit 
quality is concerned with the validity of our opinion in regard to the right parameters and 
processes…that’s it...” 
The participants’ responses on the impact of the use of GAS on audit quality can be divided into the 
impact on both audit efficiency and audit effectiveness. The audit efficiency primarily relates to 
having reduced time to perform audit procedures and GAS’s ability to automate audit steps. For 
example, the participants said: 
[R09_0006] “…the audit software supports the financial audit…the completion of audit 
without audit software could take…let’s say, a week… we can finish it in a day with the help 
of audit software. The remaining days could be used to further investigate unusual 
findings…” 
[R09_0015] “…ACL comes with built-in features to carry out audit to make sure that the data 
produced by a financial reporting application are reliable…for big data, that’s fast…so it 
makes the job easier…expedites the processes…” 
Relative to audit effectiveness, participants said that the use of audit software helped them to 
broaden the audit scope and expand their audit testing abilities. For example, two participants said: 
[R09_0005] “ACL can be used at the planning state…with the planning data we can see the 
profile of auditee’s transaction data quickly and widely…we do statistical analysis...from 
here, with careful planning and with the execution that in accordance with the planning, I 
believe my audit is of better quality…” 
[R09_0005] “for the quality…we can perform more detailed and deeper tests…also, wider. If 
we are supported by the audit software we can do more things than what we’ve done 
before…then we can use the available time to perform other tests that have never been done 
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before or to focus on more exceptional things…that’s what I feel when I use the audit 
software…”  
 
3.7 Summary of the Interview Findings 
Information gained from the interviews indicates that participants can experience flow-like state 
when they use GAS in audit. In particular, experiences appeared to occur when participants 
encounter complexities/problems, new challenges, and when they perceive that auditee was trying 
to hinder their audit. 
The interview results also indicate that participants follow the actual view of audit quality in which 
it is the product of adherence to auditing standards/programs. The participants’ views of audit 
quality align with the insights gained from the literature review. 
 
3.8 Conclusion  
This chapter discussed the exploratory study that consisted of a series of face-to-face, 
interpretative—semi-structured interviews. The interviews sought to gain empirical information 
about the use of GAS by auditors to complement, confirm, and expand the results of the earlier 
reviewed literature. The empirical information gained from the interviews was used to answer the 
first research question, i.e., identifying factors that affect the use of GAS when auditors have direct 
access to organisational data. The factors identified are data complexities, challenges working with 
new problems or business processes, and desire to avoid delays caused by audit client. The 
information gained from the interviews was also used to help develop the research model which is 
discussed in the next chapter. 
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CHAPTER 4: RESEARCH MODEL 
 
4.1 Introduction 
The previous chapter discussed the interviews conducted to explore empirically among auditors 
how their use of GAS complements, confirms and extends the perspectives obtained from the 
literature review. From this research, this chapter develops a research model that can now be 
informed by the different conditions and effects that reaching a flow-like state, principally when 
they encounter and then solve problems and challenges. These include participants’ desire to 
explore GAS menus and improve their scripts. 
This chapter adapts the conceptual model into a testable research model containing four main 
independent variables and two dependent variables. Five hypotheses relating to the relationships 
between the research variables are proposed and presented. Figure 4.1 summarises this procedure. 
Details of each independent variable and their attendant hypotheses are presented, in turn, starting 
with work autonomy. 
 
4.2 Work Autonomy 
Organisational studies use autonomy (e.g., Hackman and Oldham 1975), job autonomy (e.g., 
Morgeson et al. 2005), or work autonomy (e.g., Breaugh 1985) to represent a state of having control 
over one’s work environment. These studies view autonomy as the degree of control or discretion 
that individuals can exercise over their work. This view aligns with the first dimension of flow state 
in which individuals perceive a sense of control over their activities (see Chapter 2, Section 2.5). 
This study, accordingly, uses autonomy to describe having a sense of control over the activities that 
auditors are undertaking.  
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Figure 4.1 Operationalisation of the conceptual model into a research model 
Independent variables
Domain knowledge/skills
Sense of control over the activity
Ability to focus attention on the interaction
Individuals’ curiosity is aroused
Work autonomy
The degree to which auditors have freedom, independence and 
discretion in selecting type of GAS analyses employed and in 
scheduling the timing of GAS analytical tests.
Focused interaction
The degree to which auditors perceive that their attention are 
focused on the analytical tests being carried out with GAS
Professional scepticism
Auditors' willingness to question, search for, and fully examine audit 
evidence before drawing conclusions
Knowledge/Skills on GAS
The extent to which auditors are familiar with GAS functionalities 
and are comfortable with use of GAS in audit
Dependent variables
Innovative behaviour when using 
GAS
Innovative use of GAS
Auditors' willingness to explore GAS capabilities and spend more 
time and effort in finding new uses of GAS functionalities
Monitoring strength
Quality of analytical tests
The degree to which auditors believe that they are able to 
confidently identify patterns/issues in the data, generate likely 
explanations about the identified patterns/issues, and properly 
evaluate the identified patterns/issues
Individuals find the activity is interesting
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This study considers autonomy in terms of work method and work scheduling and uses work 
autonomy to describe these two types of work related autonomy (Breaugh 1985). Work method 
autonomy refers to the freedom to choose procedures and methods to accomplish the task, while 
work scheduling autonomy refers to the ability to control the scheduling or timing of the task 
(Breaugh 1985). Karasek (1979) argues that both work method and work scheduling autonomy 
represent the degree of control, freedom, and accountability of an individual’s position. 
This study defines work autonomy as the degree to which auditors have freedom, independence and 
discretion in selecting the type of GAS analyses employed and in scheduling the timing of GAS 
analytical tests. Work autonomy enables auditors to complete audit activities, like confirming details 
of balances, in line with the audit standards, their prior experience, and professional audit judgment. 
Malone and Lepper (1987) argue that IT such as GAS can provide the sense of control by providing 
choices among alternatives, i.e., various menus/features or built-in solutions that auditors can 
employ to accomplish their tasks. People are able to produce creative work when they perceive 
themselves as having autonomy when completing their tasks (e.g., Amabile and Gitomer 1984; 
Koestler 1964). As well, Baronas and Louis (1988) find that users are more satisfied and display 
more positive attitudes when they perceive the information system being used offers them greater 
control. More specifically, Ahuja and Thatcher (2005) say that greater autonomy motivates IT users 
to attempt greater innovation. Auditing scholars also suggest that auditors’ ability to select the 
analytical tests they deem most appropriate improves the auditors’ analytical task performance (see, 
Asare et al. 1998; Bedard et al. 1998). Given the preceding line of arguments, this study 
hypothesises that: 
 
Hypothesis 1: Higher levels of work autonomy lead to higher levels of innovative 
use of GAS 
 
When auditors have direct access to organisational data, auditors are less reliant on the auditee 
personnel to obtain the data. Consequently, auditors do not have to contact them and then wait until 
the organisational data are made available before commencing the required analytical tasks. By 
avoiding such delays, auditors are likely have more time and control over the analytical tasks and 
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can thus access more organisational data types and quantity, with which they can perform more and 
varied analyses. Given this, the expectation is that direct access to organisational data will moderate 
the relationship between work autonomy and the innovative use of GAS. 
 
4.3 Focused Interaction 
Csikszentmihalyi (2002) argues that, in a flow state, individuals’ attention is focused on a very 
limited stimulus field. He adds that, when analogising attention with psychic energy, because, 
without attention, there can be no creative work with the activities that individuals are doing, their 
attention soon dissipates (Csikszentmihalyi 1988). However, when attention is concentrated, 
individuals become absorbed in the activity and are more intensely aware of their mental processes 
(Csikszentmihalyi 2000). 
This study uses the variable focused interaction to represent the dimension of flow as described, 
above. This study defines focused interaction as the degree to which auditors perceive that their 
attention is focused on the analytical tests being undertaken with GAS. Petty and Brock (1976) 
demonstrate that, when distracted, people focus less on the content of information and concentrate 
more on the contextual cues of the message. Webster et al. (1993) found that participants in their 
study engaged in informal experimentation, that is, exploring new options and experimenting with 
new possibilities when they were immersed in computer application software. Csikszentmihalyi 
(2000) further argues that when individuals are able to focus their attention on the task they are 
doing, they are less distracted by irrelevant thoughts and perceptions. Given the preceding line of 
arguments, this study hypothesises that: 
 
Hypothesis 2:  Higher levels of focused interaction lead to higher levels of innovative 
use of GAS 
 
When auditors have direct access to organisational data, they can obtain the data they need 
whenever they want and from the original sources. In this case, auditors likely become less 
concerned about data availability and quality and able to focus more intently. Given this, the 
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expectation is that direct access will moderate the relationship between focused interaction and the 
innovative use of GAS. 
 
4.4 Professional Scepticism 
Malone (1981) argues that, when individuals experience flow condition, they find their activities to 
be interesting so that both their sensory and cognitive curiosity are aroused. Webster et al. (1993) 
finds that these qualities of flow are highly interdependent when users interact with computers and, 
therefore, can be combined. Webster et al. (1993) call the combined factor as cognitive enjoyment.  
In an audit setting, the condition of being curious is thought of as being sceptical, or more formally 
and as termed in the auditing standards, professional scepticism. The auditing standards describe 
professional scepticism as an attitude of questioning mind, being vigilant of any possibility of 
misstatement either due to error or fraud, and critically assessing all audit evidence in arriving at an 
audit conclusion (IAASB 2013b).  Nelson (2009) argues that exercising professional scepticism 
involves balancing two seemingly contradicting states, i.e. being neutral, as prescribed in AU 
Section 230, par.9 (PCAOB) that “the auditor neither assumes that management is dishonest nor 
assumes unquestioned honesty” yet, at the same time, still maintaining presumptive doubt with 
which auditors assume some level of dishonesty in the audit evidence. Nelson (2009) further asserts 
that professional scepticism is evidenced with “heightened assessment of the risk that an assertion is 
incorrect... (p. 4)”. Hurtt et al. (2013) argue that professional scepticism is a product of auditor 
characteristics, evidence characteristics, client characteristics, and environmental characteristics. 
Auditors’ characteristics involve individual differences, experience, training, motivation, moral 
reasoning, and affect. 
Csikszenmihalyi (1988) argues that curiosity is a product of individuals’ dissatisfaction with the 
state of their knowledge motivating them to search for alternatives or new knowledge. He further 
describes curious individuals as persons who are able to delay drawing conclusions and who would 
rather spend more time thinking about his/her idea until it matures. Likewise, in the audit context, 
Hurtt (2010) characterises professional scepticism as auditors’ propensity “to defer concluding until 
evidence provides sufficient support for one alternative/explanation over others” (p. 151). 
Following these views, this study defines professional scepticism, as auditors’ willingness to 
question, search for, and fully examine audit evidence before drawing conclusions.  
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Webster et al. (1993) find that curiosity has a positive influence on users’ experimentation with 
office application software. Schul et al. (1993) demonstrate that individuals who are more sceptical 
are more critical when evaluating the contents of messages. Phillips (1999) reports similar findings 
when auditors who are made more sceptical of aggressive reporting practices in financial statements 
attend more to audit evidence during analytical review. Malone and Lepper (1987) argue that IT 
may stimulate curiosity through providing options such as on screen menus that can excite users 
and make them more curious about the possibilities available within the IT. Following these views, 
this study hypothesises that: 
 
Hypothesis 3: Higher levels of professional scepticism lead to higher levels of 
innovative use of GAS 
 
When auditors have direct access to organisational data they also have access to both larger 
numbers and more varied types of organisational data. This is beneficial for auditors because they 
gain more possibilities to explore the organisational data as they wish. Given this, the expectation is 
that direct access will moderate the relationship between professional scepticism and the innovative 
use of GAS. 
 
4.5 Knowledge/Skills on GAS 
As discussed in Chapter 2 (Section 2.5.1), Amabile (1983) classifies knowledge/skills relevant to 
creative behaviour into both domain-relevant and creative-relevant knowledge skills. Similarly, 
studies of technological innovation classify knowledge that is relevant to innovative behaviour as 
both awareness knowledge and how-to knowledge (Roger 1995). Awareness knowledge aligns with 
Amabile’s (1983) domain-relevant knowledge/skills because it relates to individuals’ knowledge of 
the capabilities of a technology, its features, potential uses, and costs and benefits (Nambisan et al. 
1999). How-to knowledge aligns to Amabile’s (1983) creative-relevant knowledge/skills because it 
refers to the knowledge required to effectively use IT in particular contexts (Tornatzky and 
Fleischer 1990). Amabile (1983) argues that each component of knowledge/skills is crucial to 
creative behaviour but not necessarily sufficient for generating creativity in and of itself. 
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Studies of intelligent decision aids in accounting/auditing (see, e.g., Arnold and Sutton 1998; 
Hampton 2005) have used familiarity with the decision tools and task experience, respectively to 
represent users’ knowledge of the tools’ functionalities, and the skills necessary to effectively use 
and interpret the outputs of decision aids. Roger (1995) studied technology innovation to find that 
familiarity with the tools corresponds with awareness knowledge, whereas task experience 
corresponds with how-to knowledge. This study adopts both familiarity and experience with task to 
represent auditors’ domain knowledge/skills related to GAS by labelling the construct, 
knowledge/skills on GAS. It defines this construct as the extent to which auditors are familiar with 
GAS functionalities and are comfortable with its use in audit.  
Amabile (1983) argues that individuals’ domain knowledge and skills entail sets of responses from 
which new ideas emerge. The larger the sets of responses, the more response alternatives are 
available for producing something new. Given this view, this study hypothesises that: 
 
Hypothesis 4: Higher levels of knowledge/skills on GAS lead to higher levels of 
innovative use of GAS 
 
Schank and Abelson (1977) argue, however, that knowledge and skills relevant to creative 
behaviour depend upon innate cognitive, perceptual, and motor abilities, as well as formal and 
informal education. This thesis, therefore, does not expect that having direct access to 
organisational data will moderate the relationship between knowledge/skills on GAS and innovative 
use of GAS. 
 
4.6 Innovative Use of GAS 
As discussed in Chapter 2 (see Section 2.4), Ahuja and Thatcher (2005) describe innovative use as 
finding new uses for existing IT. Using this perspective, this study follows Nambisan et al’s (1999) 
characterisation of innovative use of IT, that is, users are willing to expend effort and time to 
explore IT capabilities beyond what is required by the tasks involved. This study defines innovative 
use of GAS as auditors' willingness to explore GAS capabilities and spend more time and effort to 
find new uses of GAS functionalities. This definition parallels  Saga and Zmud’s (1994) concept of 
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emergent use, Hirschman’s (1980) concept of novelty seeking and March’s (1991) concept of 
exploration, whereby individuals vary their choices among known stimuli. 
 
4.7 Quality of Analytical Tests 
Watkins et al. (2004) argue that an auditor’s monitoring strength influences the information quality 
by improving fineness, and reducing and reducing bias. Therefore, GAS can help auditors improve 
their monitoring strength through its ability to find meaning in data by cutting and dicing or drilling 
down to the required level of detail (Baker 2009). Furthermore, GAS can facilitate auditors’ 
formulation of a range of alternative hypotheses for any identified potential mis-statements and then 
facilitate testing those hypotheses using the available datasets (Debreceny et al. 2005). In the audit 
setting, the process of hypothesis generation, information search, hypothesis evaluation, and 
drawing conclusions are generally called analytical tests (Koonce 1993). Analytical tests are the 
diagnostic, sequential, and iterative processes of hypothesis generation, information search, 
hypothesis evaluation, and final judgment (Koonce 1993). This study, therefore, selects auditors’ 
performance in doing analytical tests as to represent auditors’ monitoring strength and labels the 
construct quality of analytical tests. 
Bedard and Biggs (1991) demonstrated that auditors’ performance in analytical tests is influenced 
by their ability to recognise relationships among pieces of audit evidence and to generate 
explanations about them. Green and Trotman (2003) extend the factors influencing audit 
performance to include the ability to search information and evaluate hypotheses. Based on these 
views, this study defines quality of analytical tests as the degree to which auditors believe that they 
are able to confidently identify patterns/issues in the data, generate likely explanations about the 
identified patterns/issues, and properly evaluate the identified patterns/issues. 
Ciborra (1992) argues that, when users use IT more innovatively, they are better able to identify 
successful applications of IT. In the context of GAS, successful applications of GAS imply that 
auditors are able to provide information that minimises the differences between an auditee’s 
assertions, such as financial figures reported in the financial statements, and the true underlying 
economic circumstances. This study, therefore, hypothesises that: 
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Hypothesis 5: Higher levels of innovative use of GAS lead to higher levels of quality 
of analytical testing 
 
When auditors have direct access to organisational data their higher levels of autonomy, focussed 
interaction, and professional scepticism lead to higher levels of innovative use of GAS. That is, 
auditors' willingness to explore GAS capabilities and spend time and effort finding new uses for 
GAS functionalities is increased. Consequently, the expectation is that direct access will moderate 
the relationship between innovative use of GAS and the quality of analytical testing. 
 
4.8 Conclusion 
This chapter has presented the research model and the research hypotheses that seek to answer the 
research question. The research model consists of four independent variables, two dependent 
variables. It also includes five hypotheses relating to the relationships between these variables. 
Figure 4.2 displays the research model depicting the research variables and the hypothesized 
relationships between them. The following chapter discusses the research methodology used to 
examine the research model and hypotheses, specifically the preparation stage of the survey study 
phase.  
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Figure 4.2 The research model
GAS Task 
Experience
GAS Familiarity
Search for 
Knowledge
Suspension of 
Judgment
Self-Determining
Self-Confidence
Innovative Use of 
GAS
Quality of Analytical 
Tests
Knowledge/Skills 
on GAS
Work Autonomy
Focused 
Interaction
H1*
(+)
H4
(+)
H5*
(+)
H2*
(+)
Professional 
Scepticism
H3*
(+)
Work-scheduling
Work-method
Interpersonal 
Understanding
Questioning Mind
* Relationships for H1, H2, H3, and H5 are moderated by Direct versus Indirect access to organisational data
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CHAPTER 5: MEASUREMENT ITEMS DEVELOPMENT AND 
VALIDATION 
 
5.1 Introduction 
While the previous chapter presented the research model and the research hypotheses consists of 
four independent variables and two dependent variables, this chapter and the next present the survey 
study phase. The survey involved three major activities: preparation, data collection, and data 
analysis. This chapter deals with the preparation activities of the survey involving identification, 
development, validation, translation, and pilot testing of the measurement items. Chapter 6 will 
address data collection and analyses. Figure 5.1 displays the survey’s activities with those discussed 
in this chapter being highlighted. 
 
 
Figure 5.1 The survey process 
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5.2 Methodological Overview 
To test the research model discussed in Chapter 4, this study undertook a cross-sectional, self-
administered, and non-experimental field survey. The survey sought to collect data on auditors’ 
perceptions relative to the research variables being investigated. The focus on subjective measures, 
like auditors’ perceptions, is appropriate given the neutral nature (i.e., neither socially desirable nor 
undesirable) of the main behaviour of interest, that is, the innovative use of GAS (Straub et al. 
1995). Ajzen (1988) argues that, in a survey of neutral behaviours, individuals’ responses faithfully 
represent their actual beliefs. Furthermore, referring to the contextual theories of organisational 
creativity, both Amabile (1988) and Woodman et al. (1993) argue that, in creative work, 
individuals’ perceptions of environmental events determine their behaviours. 
The use of a survey approach is also appropriate for the following four reasons: First, a survey 
provides a cost-effective means of collecting the data required to test the hypotheses. Second, the 
proposed model has clearly identified independent and dependent variables, including the expected 
relationships between them (Pinsonneault and Kraemer 1993). Third, the sample population of this 
study is relatively homogenous, that is, only participants from the audit profession. Wallace (1954) 
argues that, in a homogenous population, such as the sample for this study, the results obtained 
from a survey might not much differ from those obtained through other methods of inquiry. Fourth, 
for studying subjective states such as flow condition the use of survey is appropriate (Sandelands 
and Buckner 1989). 
 
5.3 Measurement Items Development  
The first process of conducting the survey involves identifying the pool of measurement items that 
could be used to gauge the research variables (DeVellis 2012). The process involves reviewing 
extant literature to identify existing survey instruments that could be adopted or adapted to suit this 
study (MacKenzie et al. 2011). The items were then evaluated and selected on the basis of their fit 
with the definition of the variables and their measurement properties using Cronbach’s alpha scores. 
Following Blanthorne et al. (2006) scales with at least three measurement items were selected. The 
survey instruments were then validated by expert panel reviews. Following Hinkin and Tracey 
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(1999), a matrix presenting the various relevant theoretical definitions along with the proposed 
survey instruments was developed for rating by a panel of experts. 
Pre-existing measurement items were adapted, that is modified from their original forms, to suit the 
context of this study for the variables work autonomy, focused interaction, and innovative use of 
GAS. The measurement items for professional scepticism were used without adjustments, that is, 
they were adopted. The scales for knowledge/skills on GAS, i.e., GAS familiarity and GAS task 
experience, and for quality of analytical tests were developed for this study. The majority of the 
measurement items are formulated as declarative sentences and are measured with Likert-type 
scales using seven-point anchors (DeVellis 2012) . Hair et al (2014) note that the use of seven-point 
Likert-type scales that have a neutral option (e.g., neither agree nor disagree), provides equidistant 
attributes that behave like interval-level measurements more suited to use in structural equation 
modelling (SEM)-based analyses such as PLS-SEM. 
The following sub-sections discuss the measurement items used to measure each research variable 
in the research model.  
5.3.1 Work autonomy 
This study defines work autonomy as the degree to which an auditor has freedom, independence and 
discretion in selecting the type of GAS analyses employed, and in scheduling the timing of GAS 
analytical tests. This definition encompasses two types of work related autonomy: work method and 
work scheduling autonomy (Breaugh 1985). Breaugh (1985) developed measurement items for 
work autonomy with acceptable psychometric properties as presented in Table 5.1. Breaugh’s 
(1989) measurement items have been used and validated in contexts such as organisational studies 
and IS (e.g., Ahuja and Thatcher 2005). The original measurement items and their corresponding 
adapted measurement items of work autonomy are presented in Table 5.1. 
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5.3.2 Focused interaction 
This study defines focused interaction as the degree to which the auditor perceives that his/her 
attention is focused on the analytical tests being undertaken with GAS. This study adapts Agarwal 
and Karahanna’s (2000) items to measure focused interaction. The measurement items were 
developed using multi-stage iterative procedures and demonstrate acceptable psychometric 
properties. Table 5.2 presents Agarwal and Karahanna’s (2000) original measurement items and the 
corresponding adapted versions of those items used in this study. 
 
1. I am allowed to decide how to go about getting my 
job done (the methods to use)
1. I am allowed to decide how to go about getting my 
analytical tests done.
2. I am able to choose the way to go about my job 
(the procedures to utilize).
2. I am able to choose analysis technique(s) that are 
necessary to get my audit task done.
3. I am free to choose the method(s) to use in 
carrying out my work.
3. I am free to choose analysis technique(s) to use in 
carrying out my audit work.
1. I have control over the scheduling of my work. 1. I have control over the scheduling of my analytical 
tests.
2. I have some control over the sequencing of my 
work activities (when I do what).
2. I have control over the sequencing of my 
analytical tests (when I do what).
3. My job is such that I can decide when to do 
particular work activities.
3. I can decide when to do particular analytical tests.
Adapted version
Work scheduling autonomy (α = .81)
Table 5.1 Measurement items - Work Autonomy
(Source: Breaugh 1985)
Original version
Work method autonomy (α = .91)
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5.3.3 Professional scepticism 
This study defines professional scepticism as auditors’ willingness to question, search for, and fully 
examine audit evidence before drawing conclusions. This study adopted without modifications 
Hurtt’s (2010) measurement items of professional scepticism. The measurement items were 
developed based on characteristics of scepticism derived from audit standards, psychology, 
philosophy, and consumer behaviour research. Hurtt (2010) argues that professional scepticism has 
six dimensions: interpersonal understanding, questioning mind, self-confidence, self-determining, 
suspension of judgment, and search for knowledge. Hurtt (2010) developed the measures by using 
the iterative sequence steps as suggested by Churchill (1979); the measurement items demonstrate 
acceptable psychometric properties. Table 5.3 presents the items along with their corresponding 
reliability estimates from Hurtt’s (2010) study. 
1. While using the Web, I am able to block out most 
of other distractions.
1. I am able to block out most of distractions when 
doing analytical tests.
2. While using the Web, I am absorbed in the task I 
am performing.
2. I am absorbed in the analytical test I am doing.
3. While on the Web, I am immersed in the task I am 
performing.
3. I am immersed in the analytical test I am 
performing.
4. While on the Web, I get distracted by other 
attentions very easily.
4. I get diverted by other distractions very easily.
5. While on the Web, my attention does not get 
diverted very easily.
5. My attention does not get diverted very easily.
Table 5.2 Measurement items - Focused Interaction
(Source: Agarwal and Karahanna 2000)
Original version  (α = .88) Adapted version
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5.3.4 Knowledge/skills on GAS 
This study uses a variable of knowledge/skills on GAS to represent that knowledge and those skills 
necessary for creative behaviour, i.e., users’ knowledge of the tools’ functionalities and the skills 
necessary to use and interpret the outputs of the tools effectively. Referring to studies of the use of 
decision aids in auditing and accounting, this study labels auditors’ knowledge of the GAS 
functionalities as familiarity with GAS. This study also uses auditors’ task experiences of working 
with GAS to represent the skills of interpreting the outputs of GAS. 
1. I think that learning is exciting. 1. I like to understand the reason for other people’s 
2. I relish learning. behavior.
3. Discovering new information is fun. 2. I am interested in what causes people to behave 
4. I like searching for knowledge. the way that they do.
5. The prospect of learning excites me. 3. The actions people take and the reasons for those 
6. I enjoy trying to determine if what I read or hear is actions are fascinating.
true. 4. I seldom consider why people behave in a certain
 way.
5. Other people’s behavior doesn’t interest me.
1. I take my time when making decisions. 1. I have confidence in myself.
2. I don't like to decide until I've looked at all of the 2. I don’t feel sure of myself.
readily available information. 3. I am self-assured.
3. I dislike having to make decisions quickly. 4.  I am confident of my abilities.
4. I like to ensure that I've considered most available 5. I feel good about myself.
information before making a decision.
5. I wait to decide on issues until I can get more
information.
1.  I tend to immediately accept what other people 
tell me. (reverse coded) 
1. My friends tell me that I often question things that 
I see or hear.
2. I usually accept things I see, read, or hear at face 2. I frequently question things that I see or hear.
value. (reverse coded) 3. I often reject statements unless I have proof that 
3. I often accept other people’s explanations without 
further thought. (reverse coded)
they are true.
4. It is easy for other people to convince me. 
5. Most often I agree with what the others in my 
group think. (reverse coded)
6. I usually notice inconsistencies in explanations.
Self-determining  (α = .76) Questioning mind  (α = .67)
Table 5.3 Measurement items - Professional Scepticism
(Source: Hurtt 2010)
Search for knowledge  (α = .88) Interpersonal understanding  (α = .90)
Suspension of judgment  (α = .83) Self-confidence  (α = .91)
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Hampton (2005) argues that familiarity with intelligent decision aids includes familiarity with the 
interfaces, the logic, and the outputs. This study uses these factors to develop measurement items of 
familiarity with GAS. For the task experience, this study uses the number of years auditors have 
used GAS in audit. Bonner and Lewis (1990) demonstrate that experience with the task improves 
auditors’ domain-specific knowledge and problem-solving ability. Table 5.4 presents Hampton’s 
(2005) components of familiarity with intelligent decision aids and the corresponding items 
developed to measure familiarity with GAS. Table 5.4 also presents the items developed to measure 
task experience. 
 
 
 
5.3.5 Innovative use of GAS 
This study defines the innovative use of GAS as auditors' willingness to explore GAS capabilities 
and spend more time and effort to find new uses for GAS functionalities. This definition of 
innovative use is similar to the concepts, emergent use (Saga and Zmud 1994) and novelty seeking 
(Hirschman 1980). Hirschman (1980) argues that innovation involves seeking new information as 
well as varying individual choices/decisions among known stimuli (i.e., variety seeking). This study 
1. Familiarity with the [IDA] interface 1. I know how to use GAS features/functions that are 
relevant to my analytical tests I am doing.
2. The user's [IDA] comfort level. 2. I find it is easy to analyse data with GAS.
3. Familiarity with how the [IDA] formulates decision. 3.
4. Familiarity with the [IDA] output. 4. I am familiar with the output of GAS.
5. Overall, I am familiar with GAS.
o
o
o
o
o
o
o
less than 1 year
1.1 - 2 years
2.1 - 3 years
3.1 - 4 years
4.1 - 5 years
5.1 - 6 years
6.1 years or more
My interaction with GAS is easy and understandable.
Task experience
How many years have you used GAS in audit?
Table 5.4 Measurement items - Knowledge/Skills on GAS
Adapted versionComponents of Familiarity 
(Hampton 2005)
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uses Hirschman’s (1980) concept, innovation to identify measures of innovative use so as to adapt, 
with minimal adjustments, measurement items of innovative use developed by Webster et al. (1993) 
and Wang et al. (2008). Webster et al’s (1993) measurement items focus on the new information-
seeking aspects of innovative use, whereas Wang et al’s (2008) focus on the novelty-seeking 
aspects. Table 5.5 presents these two perspectives along with the corresponding adapted items used 
in this study. 
 
 
 
5.3.6 Quality of analytical tests 
This study defines quality of analytical tests as the degree to which auditors believe that they can 
confidently identify patterns/issues in the data, generate likely explanations about them, and 
properly evaluate them. Bedard and Biggs (1991) argue that auditors’ performance in analytical 
tests is characterised by their ability to recognise relationships among pieces of audit evidence and 
to generate explanations about them. Additionally, Green and Trotman (2003) argue that auditors’ 
analytical test performance is influenced by their abilities to search information and evaluate 
hypotheses. This study considers Bedard and Biggs’s (1991) and Green and Trotman’s (2003) 
components of auditors’ analytical test performance to develop measurement items for quality of 
analytical tests and presents the items in Table 5.6. 
 
1. When using Lotus 1-2-3, I experiment with new 1. I experiment with GAS features/ functions.
commands.
2. When using Lotus 1-2-3, I explored new 2. I explore new GAS features/functions.
commands.
1. I have found new uses of this ERP system to 3. I find new ways of using GAS features/functions 
enhance my productivity. that enhance my productivity.
2. I have used this ERP system in novel ways to help 4. I use GAS features/functions in novel ways to help 
my work. improve my work.
Wang et al 2008  (α = .82)
Table 5.5 Measurement items - Innovative Use of GAS
Original version Adapted version
Webster et al 1993  (α = .98)
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Table 5.7 on the next page outlines the literature used to develop the measurement items and 
provides a summary of the variables and the research hypotheses examined in this study. 
 
5.4 Validation of Measurement Items 
To suit this study’s approach, the majority of the measurement items were adjusted to modify their 
original versions and, as such, required validation (MacKenzie et al. 2011). The validation is 
performed for the measurement items that are adapted from other studies and those developed for 
this study, i.e., work autonomy, focused interaction, knowledge/skills on GAS, innovative use of 
GAS, and quality of analytical tests. The validation process ensures that the measurement items 
used in this study reflect the research variables they are purported to measure (Straub et al. 2004). 
Additionally, the validation process helps identify any ambiguity that may still exist in the 
measurement items (Moore and Benbasat 1991). 
Performance of analytical tests
(Bedard and Biggs 1991)
-  Pattern recognition 1. I am able to recognise more patterns/issues in the 
data I am analysing. 
-  Hypothesis generation 2. I am able to generate more explanations about 
possible causes related to the patterns/issues I have 
idenfied.
(Green and Trotman 2003)
-  Information search 3. I am able to search additional information relevant 
to the patterns/issues I am evaluating.
-  Hypothesis evaluation 4. I am more satisfied with the quality of my analysis.
5. I believe that my conclusion is the best possible 
conclusion I can make.
Table 5.6 Measurement items - Quality of Analytical Test
Developed version
 65 
 
 
Variables Source/reference of measurement items
Work autonomy
The degree to which auditors have freedom, independence and discretion in selecting type of 
GAS analyses employed and in scheduling the timing of GAS analytical tests
H1* Higher levels of work autonomy lead to higher levels of innovative 
use of GAS
Breaugh (1985) - adaptation with minor adjustments
Focused interaction
The degree to which auditors perceive that their attention are focused on the analytical tests being 
undertaken with GAS
H2* Higher levels of focused interaction lead to higher level of 
innovative use of GAS
Agarwal and Karahanna (2000) - adaptation with minor 
adjustments
Professional skepticism
Auditors’ willingness to question, search for, and fully examine audit evidence before drawing 
conclusions
H3* Higher levels of professional skepticism lead to higher levels of 
innovative use of GAS
Hurtt (2010) - adoption (no modification)
Knowledge/skills of GAS
The extent to which auditors are familiar with GAS functionalities and are comfortable with the 
use of GAS in audit
H4 Higher levels of knowledge/skills of GAS lead to higher levels of 
innovative use of GAS
Hampton (2005) - developed
Innovative use of GAS
Auditors' willingness to explore GAS capabilities and spend more time and effort to find new 
uses of GAS functionalities
H5* Higher levels of innovative use of GAS lead to higher levels of 
quality of analytical testing
Webster et al. (1993); 
Wang et al. (2008) - adaptation with minor adjustments
Quality of analytical test
The degree to which auditors believe that they are able to confidently identify patterns/issues in 
the data, generate likely explanations about the identified patterns/issues, and properly evaluate 
the identified patterns/issues
Bedard and Biggs (1991); 
Green and Trotman (2003) - developed
* Relationships for H1 , H2 , H3 , and H5  are moderated by Direct  versus Indirect  access to organisational data
Research Questions
1. What factors affect the use of GAS?
Research Hypotheses
Table 5.7 Summary of research variables, research hypotheses, and sources of measurement items
2. Does the use of GAS with direct access to organisational data improve the quality of auditors’ analytical tests?
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An inter-judge agreement approach (Moore and Benbasat 1991) was used to validate the scales. 
This approach involves selecting and inviting a panel of appropriately skilled judges to match each 
measurement item to the research variables on the basis of their definitions. Therefore, this study 
purposefully sought diversity in this panel by inviting three academics in IS, two academics in 
auditing, four PhD students, and three professional auditors working in the targeted organisation.  
Each judge was provided with a set of documents consisting of a brief description of the study, 
instructions on how to complete the form, and the validation forms to complete. A screen shot of 
the form used in the inter-judge validation process is presented in Figure 5.2. The measurement 
items validation document can be found in Appendix A. 
 
 
Figure 5.2. Example of screenshot of the scale validation form 
 
Responses from the judges were analysed to determine their levels of agreement. Good agreement 
between the judges indicates that the measurement items satisfactorily reflect the variables they are 
purported to measure. One of the common measures of such agreement is Cohen’s Kappa scores 
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(Fleiss et al. 2003). This assessment of the inter-judge agreement is presented in Table 5.811 on the 
next page. The levels of agreement range between moderate and very good with Cohen’s Kappa 
scores between 0.495 and 0.823 (Fleiss et al. 2003; Landis and Koch 1977). The diversity of the 
judges may help explain some of the variability in the indicated levels of agreement between 
judges. 
In addition to allocating the measurement items to the research variables, each judge was also 
invited to provide feedback on the definitions of the variables or any other matters pertinent to the 
measurement items used in this study. To resolve any perceived disagreements discussions were 
held with the experts to resolve any concerns with the proposed measurement items prior to 
finalising the survey. 
Following feedback received from the judges, Table 5.9 (on page 69) presents a sample of the 
revised measurement items. The full list of the revised measurement items can be found in 
Appendix B. 
                                                 
11 The judges are randomly arranged and not in the order listed in paragraph 2 on p. 68. 
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A B C D E F G H I J K L
A 1
B 0.657 1
C 0.551 0.651 1
D 0.722 0.718 0.649 1
E 0.722 0.647 0.652 0.717 1
F 0.652 0.541 0.508 0.679 0.713 1
G 0.723 0.751 0.648 0.822 0.751 0.606 1
H 0.791 0.618 0.515 0.720 0.649 0.683 0.686 1
I 0.725 0.720 0.722 0.721 0.652 0.618 0.686 0.689 1
J 0.657 0.823 0.755 0.789 0.683 0.578 0.752 0.620 0.755 1
K 0.589 0.822 0.651 0.717 0.751 0.574 0.751 0.550 0.685 0.822 1
L 0.616 0.511 0.548 0.681 0.570 0.495 0.610 0.578 0.619 0.582 0.541 1
Judge
Table 5.8 Inter-judge Aggreements (Cohen's Kappa)
J
u
d
eg
e
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Constructs Initial Measurement Items Revised Measurement Items Remarks
Work Autonomy
1 I am allowed to decide how to go about getting my 
analytical tests done.
I am allowed to decide how to go about getting my use 
of GAS for analytical test is done.
2 I am able to choose analysis technique(s) that are 
necessary to get my audit task done.
I am able to choose GAS features/functions that are 
necessary to achieve the audit objective.
3 I am free to choose analysis technique(s) to use in 
carrying out my audit work.
I am free to choose GAS features/functions  to use in 
carrying out my audit work.
4 I have control over the scheduling of my analytical tests. I have control over the scheduling of my use of GAS.
5 I have control over the sequencing of my analytical tests 
(when I do what).
I have control over the sequencing of my use of GAS 
(when I do particular analytical test).
6 I can decide when to do particular analytical tests. I can decide when to use particular GAS 
features/functions.
Focused interaction
1 I am able to block out most of distractions when doing 
analytical tests.
I am able to block out most distractions when using 
GAS.
2 I am absorbed in the analytical test I am doing. I am absorbed in the use of GAS.
3 I am immersed in the analytical test I am performing. I am immersed in the use of GAS.
4 I get diverted by other distractions very easily. When using GAS, I am diverted by other distractions 
very easily.
5 My attention does not get diverted very easily. My attention does not get diverted very easily when I am 
using GAS.
Table 5.9 A sample of revised measurement items after validation by a panel of judges
Refinements are undertaken to clarify 
the distinction between the use of 
GAS and the task associated with it 
(i.e., analytical tests)
Refinements are undertaken to clarify 
the distinction between the use of 
GAS and the task associated with it 
(i.e., analytical tests)
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In addition to the measurement items, this study also sought feedback from the judges on the items 
proposed to measure innovative use of GAS and the quality of analytical tests from the perspective 
of audit team supervisors and managers. These items are not part of those that measure the research 
variables but serve as additional measurement items to address any common method bias. Table 
5.10 below presents the initial versions of the questions centred on measuring the innovative use of 
GAS and the quality of analytical tests for audit supervisors/managers along with their revised 
versions based on the judges’ feedback. 
 
5.5 Translation 
Once the panel of judges had validated the measurement items, they were translated into the 
language of the target participants. Werner and Campbell (1970) argue that a key challenge of 
translating measurement items is to produce a cultural equivalent of them, i.e., translated items that 
have the same semantic meaning as the original items. Behling and Law (2000) identify common 
problems associated with translating measurement items that hinders producing equivalent 
measurement items, namely, a lack of semantic equivalence across languages, a lack of conceptual 
equivalence across cultures, and a lack of normative equivalence across societies.  
Behling and Law (2000) develop a table to guide selection of an appropriate translation strategy to 
help minimise the impact of translation-related problems under four criteria:  informativeness,12 
source language transparency,13 security,14 and practicality.15 The Behling and Law’s (2000) table 
is reproduced in Table 5.11. 
                                                 
12 “The degree to which the technique provides the researcher with the objective indications of the semantic equivalence of the target 
language version of the instrument and pinpoints the nature of specific problems with it” (Behling and Law 2000, p. 17) 
13 “The degree to which the technique provides useful information to the researcher who lacks fluency in the target language”  
(Behling and Law 2000, p. 17) 
14 “The degree to which the technique builds in opportunities to check the work of the original translator”  (Behling and Law 2000, p. 
17) 
15 “The degree to which the technique yields a finished target language instrument quickly, cheaply, and easily”  (Behling and Law 
2000, p. 17) 
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Constructs Initial Measurement Items Revised Measurement Items Remarks
Innovative Use of GAS When using GAS, how often do audit team members
1 Pay attention to issues that are not part of his/her task? - dropped - ambiguous
2 Wonder how the audit can be improved? Put forward suggestions as to how the analytical test can 
be improved?
3 Search out new working analytical tests or techniques? Search out new relevant working analytical tests or 
techniques?
4 Find new approaches to execute analytical tests? Find new and improved ways to execute analytical tests?
5 Generate more alternative explanations on audit 
findings/issues?
- dropped - not directly measuring the 
innovative use of GAS
Quality of Analytical 
Tests
When the members of the audit team use GAS
1 I find that the quality of their analyses is improved. I find that the quality of their analytical test is improved.
2 I find that the audit team is able to provide deeper analysis. I find that the audit team is able to identify relevant 
pattern/issues in audit data
3 I find that the audit team is able to provide more 
comprehensive analysis.
I find that the audit team is able to provide convincing 
explanations about the identified patterns/issues.
4 I get more compelling audit findings. I get compelling analytical results.
5 I always agree with their conclusion. - dropped - too strong
Table 5.10  Additional questions for audit supervisors/managers
Refinements are undertaken to 
remove ambiguous comparative 
terms
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Behling and Law (2000) argue that the levels of translation-related problems for items measuring 
attitudes and opinions, such as those used in this study, are high. In light of this high-level of 
translation-related problems and Behling and Law’s (2000) four selection criteria in Table 5.11, this 
study considers translation/back-translation the most appropriate strategy as it has a high level of 
informativeness criteria. This high level informativeness indicates that the translation strategy 
succeeds in minimising translation-related problems (Behling and Law 2000). 
The translation/back-translation strategy involves two independent translators of whom one person 
translates the measurement items to the target language and the other ‘blindly’ translates the 
measurement items from the target language back to the original language (Brislin 1970). The 
translation results are then compared against each other to identify any material discrepancies. If 
there are any material discrepancies, both translators discuss those discrepancies to arrive at an 
agreement (Brislin 1970). The translation of the English version of the research instrument into the 
language of target participant was done by the researcher. A professional translator then translated 
the measurement items back into their English versions. The researcher and the professional 
translator then compared and discussed the results to eliminate any material discrepancies. 
Strategies
Informativeness
Source language 
transparency
Security Practicality
Simple direct 
translation
Low Low Low High
Modified direct 
translation
Medium Medium Medium Low
Translation/back-
translation High High Medium Medium
Parallel blind 
technique
Medium Medium High Medium
Random probe Medium Low Low High
Ultimate test High Low High Low
Table 5.11 Survey instrument translation strategies
(Source: Behling and Law 2000, p. 18)
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Table 5.12 presents a sample of translation/back-translation results. The majority of them show 
similarities between the original English versions and the back-translation versions. Discrepancies 
that occurred were mainly due to word choices and the lack of a specificity in the target language to 
represent GAS. GAS is represented with the term ‘audit software’ in the target language versions. 
The full translation/back-translation results can be found in Appendix C. 
 
5.6 Pilot Test 
After translating the measurement items and resolving any interpretation matters, a survey 
document was prepared. This became the means by which the targeted participants could provide 
their responses to the measurement items which represented each variable used. In addition to the 
measurement items, the survey document came provided with five items: (a) a letter from an officer 
of the targeted organisation to formally introduce the survey to the participants, (b) a letter of 
introduction to the study including brief descriptions of participants’ rights and ethical matters 
related to their participation, (c) an informed consent form, (d) instructions on how to complete the 
survey, and (e) a note conveying appreciation for the participants’ support and inviting their 
feedback on any matter relevant to the study.  
Even though this study was initially planned to be conducted through an online survey, a paper 
survey was also administered for two reasons: first, online access was likely to be limited, 
particularly in the regional offices of the target organisation, and second, reliance on an online only 
survey was considered high risk. An English version of the introduction letter is presented in Figure 
5.3, below. The full survey documents for the online English version can be found in Appendix D, 
and both online and paper-based Bahasa versions can be found Appendices E and F, respectively. 
The survey documents, both online and paper-based versions, were pilot-tested before being used in 
the field. Although three auditors working for the targeted organisation were especially invited to 
examine both versions of the survey and provide feedback in writing, no further changes were made 
to the survey documents after this pilot test. The selected main study participants were invited to 
complete the online version of the survey during the period 13 December 2013 to 9 January 2014.
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English version Translation version Back-tranlation version
Work Autonomy
I am allowed to decide how to go about getting my use 
of GAS for analytical test is done.
Saya bisa memutuskan bagaimana saya menggunakan 
audit software  untuk menyelesaikan tugas uji analitis.
I can decide how I can utilise audit software to complete 
an analytical test task.
I am able to choose GAS features/functions that are 
necessary to achieve the audit objective.
Saya bisa memilih fitur atau fungsi-fungsi audit software 
yang diperlukan untuk mencapai tujuan pemeriksaan.
I am able to choose audit software features/ functions 
that are necessary to achieve the audit objective.
I am free to choose GAS features/functions  to use in 
carrying out my audit work.
Saya bebas memilih fitur atau fungsi-fungsi audit 
software   yang perlu digunakan dalam pelaksanaan 
tugas pemeriksaan.
I am free to choose the features or functions required in 
the conduct of an investigation.
I have control over the scheduling of my use of GAS. Saya memiliki kendali atas pengaturan waktu penggunaan 
audit software .
I have control over time management in the use of audit 
software.
I have control over the sequencing of my use of GAS 
(when I do particular analytical test).
Saya memiliki kendali atas urutan penggunaan audit 
software  (kapan saya melakukan uji analitis tertentu).
I have control over the order of utilisation of audit 
software (when I am conducting a particular analytical 
test).
I can decide when to use particular GAS 
features/functions.
Saya bisa memutuskan kapan saya menggunakan fitur 
atau fungsi tertentu.
I can decide when to use a particular feature or function.
Focused interaction
I am able to block out most distractions when using 
GAS.
Saya dapat menangkal usikan/gangguan pada saat 
menggunakan audit software .
I can prevent/deal with disturbances/faults whilst using 
audit software. 
I am absorbed in the use of GAS. Saya larut dalam penggunaan audit software . I am totally familiar with/engaged with/absorbed in the 
use of audit software.
I am immersed in the use of GAS. Saya terbenam dalam penggunaan audit software . I am immersed in the use of audit software.
When using GAS, I am diverted by other distractions 
very easily.
Pada saat menggunakan audit software , saya mudah 
beralih oleh usikan/gangguan.
When using GAS, I am easily distracted by 
disturbances/faults.
My attention does not get diverted very easily when I am 
using GAS.
Perhatian saya tidak mudah beralih pada saat saya 
meggunakan audit software .
My attention does not easily shift when I am using audit 
software.
Table 5.12 A sample of translation and back-translation results 
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Figure 5.3. Introduction letter of the survey document (English version) 
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5.7 Conclusion 
This chapter presented the preparation stage of the survey study and the identification, 
development, validation, translation, and pilot test of its measurement items. This stage involved 
two procedures: first adapting from the relevant literature the measurement items for work 
autonomy, focused interaction, and innovative use of GAS; and second, adopting measurement 
items for professional scepticism so as to develop the measurement items for knowledge/skills on 
GAS and quality of analytical tests. All measurement items that were so used were validated to 
ensure that they satisfactorily reflected the variables they are purported to measure. The following 
chapter administers the survey and analyses the collected data. 
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CHAPTER 6: TESTING THE RESEARCH MODEL 
 
6.1 Introduction 
The previous chapter discussed the development of the survey instrument. This chapter discusses 
the data collection and analysis by describing four main activities: assessing the measurement 
model, testing the research hypotheses, assessing the moderating impact of having direct access to 
organisational data, and conducting post-hoc analysis but specifically deals with the first three of 
them. The post-hoc analysis will be discussed in Chapter 7 along with the discussions about 
findings of data analysis. The methodology of this thesis entailed IBM SPSS Statistics (version 19) 
and SmartPLS3 software (v.3.1.6.) (Ringle et al. 2014) for data analysis. Figure 6.1 displays the 
activities within the survey study phase with the highlights of activities that are discussed in this 
chapter. 
 
 
Figure 6.1. The survey process 
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6.2 Survey Administration 
The survey targeted auditors with different levels of seniority (from junior auditor to audit manager) 
who have previously used GAS, or who are currently involved in the use of GAS for audits. In total, 
from 13 January to 15 February 2014, 1000 paper-based surveys were distributed in an audit 
organisation that has used GAS for more than 10 years, particularly during financial audits. 
Auditors of the audit organisation are familiar with GAS because they have been trained in its use 
during their induction programs. The target organisation also provides regular updates for all GAS 
users through specific short courses on GAS, regular short courses on auditing related topics, and 
short courses required for promotions. The net result is that all auditors in the audit organisation 
have a generally high level of expertise in the use of GAS. 
For participants working in the headquarters of the audit organisation, the surveys were distributed 
via the heads of the audit units. For participants working in its regional offices, the surveys were 
distributed by post. During the survey distribution period, the investigator sent two emails (dated 5 
February and 11 February 2014) to thank participants who had completed the survey and to subtly 
request auditors who had not yet completed the survey to consider it.  
6.2.1 Survey data statistics 
Of the 1000 surveys distributed, 201 surveys were returned and screened for incomplete and non-
eligible surveys. A survey is considered incomplete if the amount of missing data exceeds 15% 
and/or a high proportion of responses is missing for a single variable. For responses with missing 
data of less than 15% therefore, a mean replacement value method was employed (Hair et al. 2014). 
Additionally, surveys were considered non-eligible if the response indicate a high proportion of 
similar answers to particular scale measurement items (Hair et al. 2014). These selection criteria did 
not apply to missing data related to the demographic questions. 
One hundred and sixty-six usable surveys were obtained (16.6% response rate), comprising 162 
paper-based surveys and 4 online surveys. The number of online surveys obtained was limited for 
two reasons: internet access and latency issues in the target organisation, and as during the 
distribution period, the majority of auditors were still in the office preparing their annual financial 
audits. The number of useable surveys obtained meets the criteria of 10 times the number of 
structural paths (four) directed at a particular variable in the structural model (see Chapter 4, Figure 
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4.2) (Barclay et al. 1995). The number of surveys obtained also enables detection of R2 values of 
greater than 0.10, with probability of error being 5% and statistical power being 80% (Cohen 1992). 
The summary statistics related to the distributed and returned surveys are presented in Table 6.1. 
 
 
6.2.2 Demographics of survey respondents 
Analysis of participants’ demographic information indicates that 60.2% of respondents were male 
and 37.3% female (four respondents did not provide information about their gender). The majority 
of the respondents have a bachelor degree education (72.9%) with commerce (81.3%) being the 
most frequent major. Also found was that about 75% of respondents have less than nine years of 
working experience with about the same percentage of the respondents having less than eight years 
audit experience. Table 6.2 on the next page presents detailed demographics for the survey 
participants. 
 
6.3 Data Analysis Approach 
This study employs Structural Equation Modelling (SEM) to analyse the quantitative data collected 
from the survey. SEM allows simultaneous estimation of multiple research variables, as this study 
has, by using multivariate statistical procedures (Maruyama and McGarvey 1980). Compared to 
traditional regression analysis, SEM results in more robust analysis because it accounts for the 
random measurement errors that are inherent in behavioural studies (Blanthorne et al. 2006).  
Number of survey distributed 1000
Number of survey returned 205 20.5%
Incomplete survey 11 1.1%
Non-eligible survey 28 2.8%
Total number survey for data analysis 166 16.6%
Table 6.1 Survey statistics
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Table 6.2 Demographics of survey respondents (n = 166)
Frequency Percentage
Gender Female 62 37.3%
Male 100 60.2%
No response 4 2.4%
Educational Backgrounds - Level Junior 1 0.6%
Bachelor 121 72.9%
Postgraduate 40 24.1%
No response 4 2.4%
Educational Backgrounds - Field of Study Commerce 135 81.3%
Computer/IT 9 5.4%
Others 18 10.8%
No response 4 2.4%
Years of Work Experience < 3 yrs 14 8.4%
3 - 6 yrs 67 40.4%
6.1 - 9 yrs 44 26.5%
9.1 - 12 yrs 12 7.2%
12.1 - 15 yrs 13 7.8%
> 15 yrs 12 7.2%
No response 4 2.4%
Years of Audit Experience < 2 yrs 10 6.0%
2 - 4 yrs 40 24.1%
4.1 - 6 yrs 55 33.1%
6.1 - 8 yrs 23 13.9%
8.1 - 10 yrs 8 4.8%
> 10 yrs 26 15.7%
No response 4 2.4%
Office Based Headquarter 127 76.5%
Regional offices 39 23.5%
No response 0 0.0%
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This study opts for a Partial Least Squares approach of SEM (PLS-SEM).16 PLS-SEM is an 
ordinary least squares (OLS) regression-based estimation technique that maximises the explained 
variance of the dependent latent constructs when estimating the parameter of the hypothesised 
relationships between the constructs (Hair et al. 2014). Marcoulides and Saunders (2006) argue that 
PLS-SEM is appropriate for a study that proposes a model developed from existing theories and 
then collects data to test the model, as is the case in this study. This study considers PLS-SEM is 
more appropriate because it has higher levels of statistical power17 than CB-SEM for a complex 
model structure with a limited sample size (Hair et al. 2014). In the IS literature, PLS-SEM has 
been used since 1988 (i.e., Rivard and Huff 1988) and has subsequently been used by other scholars 
such as Grant and Higgins (1991) and Thompson, et.al. (1991).18 This study uses the SmartPLS3 
software (v.3.1.6.) (Ringle et al. 2014) to run the PLS-SEM analysis. 
 
6.4 Analyses of the Validity and the Reliability of the Survey Data 
Analyses of the validity of the collected responses involve identifying non-response bias and 
assessing the measurement model. Such identification aims to ensure that the responses obtained 
adequately represent the sample population. The assessment of the measurement model evaluates 
the suitability of measurement items for testing the research hypotheses. 
6.4.1 Non-response bias 
A potential problem with using self-administered surveys is non-response bias (Armstrong and 
Overton 1977). It occurs if respondents’ answers to a survey are markedly different from the 
potential answers of non-responders to the same survey and thus potentially prohibit an accurate 
description of the sample population (Wallace and Mellor 1988). Given the anonymous nature of 
the survey, non-response bias can be assessed by comparing survey responses of the early 
                                                 
16 The other approach is Covariance-based SEM (CB-SEM). For a discussion about the differences between CB-SEM and PLS-SEM, 
see, for example, Hair et al. (2011, p. 140). 
17 Statistical power is the probability to confirm that a significant relationship is significant when it is, in fact, significant in the 
population (Hair et al. 2014) 
18 For a review of the use of PLS-SEM in IS top leading journals, see for example, Ringle et al. (2012). 
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responders to those of the late responders, i.e., at, or near the end of the survey period (Wallace and 
Mellor 1988).  
Independent Groups T-test analysis was used to compare the first 30 responses with the remaining 
30 responses, which represents 36.1% of the total usable responses. The results of the analysis are 
presented in Table 6.3, below, and show that the majority of measurement items do not suffer from 
non-response bias issues (p < .05). There are only three measurement items that indicate the 
possible presence of non-response bias issues: (a) FOCS01 (I am able to block out most 
distractions when using the audit software), (b) INOV03 (I find new ways of using the audit 
software’s features/functions that are relevant to the analytical test I am performing), and (c) 
PSSC06 (I am confident of my abilities). Whether these items are retained or not was to be 
determined once the results of subsequent reliability and validity analyses were taken into account 
in Sub-section 6.4.2.2 (see Table 6.7). 
6.4.2 Evaluation of the measurement model 
Evaluation of the measurement model involved assessing the reliability of the measurement items to 
be used in the main data analysis stage, i.e., testing the research hypotheses. The procedures 
involved assessing the data distribution to identify particularly non-normal data and assessing the 
measurement items’ reliability and validity through calculating loading factors, average variance 
extracted (AVE), and internal consistency reliability (Cronbach’s alpha). These processes result in 
retaining measurement items that have acceptable measurement properties to test research 
hypotheses. 
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Mean difference t-value p- value 95% Confidence Interval
         Lower Upper
   ATWM01 0.1333 0.5234 0.6027 -0.3766 0.6433
   ATWM02 0.0333 0.1220 0.9033 -0.5137 0.5803
   ATWM03 0.2000 0.7011 0.4861 -0.3710 0.7710
   ATWS04 0.2333 0.7414 0.4614 -0.3966 0.8633
   ATWS05 0.2667 0.8651 0.3906 -0.3504 0.8837
   ATWS06 0.1333 0.4685 0.6412 -0.4364 0.7030
   EXPR01 -0.3333 -0.6180 0.5390 -1.4129 0.7463
   FAMI01 0.0000 0.0000 1.0000 -0.6284 0.6284
   FAMI02 -0.1333 -0.3939 0.6953 -0.8108 0.5442
   FAMI03 0.3667 1.1121 0.2707 -0.2933 1.0266
   FAMI04 0.0667 0.2125 0.8325 -0.5615 0.6948
   FAMI05 -0.3667 -0.9753 0.3335 -1.1192 0.3859
   FOCS01 0.8000 2.4193 0.0187 0.1381 1.4619
   FOCS02 0.0333 0.0920 0.9270 -0.6918 0.7585
   FOCS03 0.5333 1.4900 0.1416 -0.1832 1.2498
   FOCS04 0.0667 0.1990 0.8430 -0.6040 0.7373
   FOCS05 0.6000 1.9363 0.0577 -0.0203 1.2203
   INOV01 0.4000 1.0256 0.3093 -0.3807 1.1807
   INOV02 0.4000 1.1040 0.2741 -0.3252 1.1252
   INOV03 0.6667 2.1196 0.0383 0.03707 1.2963
   INOV04 0.4667 1.6037 0.1142 -0.1158 1.0491
   PSIU05 -0.1667 -0.4886 0.6270 -0.8495 0.5162
   PSIU11 0.2333 0.7280 0.4695 -0.4082 0.8749
   PSIU14 -0.4667 -1.6170 0.1113 -1.0444 0.1110
  PSIU26 0.4333 1.3125 0.1945 -0.2275 1.0942
   PSIU30 0.0333 0.0969 0.9231 -0.6553 0.7220
   PSQM07 0.0667 0.1954 0.8458 -0.6163 0.7496
   PSQM13 0.2000 0.7508 0.4558 -0.3332 0.7332
   PSQM24 0.1000 0.6284 0.5322 -0.2186 0.4186
   PSSC02 0.5667 1.5385 0.1294 -0.1706 1.3040
   PSSC06 0.3333 2.0471 0.0452 0.0074 0.6593
   PSSC12 0.3667 1.2171 0.2285 -0.2364 0.9697
   PSSC17 -0.1333 -0.4068 0.6857 -0.7894 0.5228
   PSSC21 0.2667 1.1361 0.2606 -0.2032 0.7365
   PSSD01 0.4333 1.4922 0.1411 -0.1480 1.0146
   PSSD10 0.5333 1.5967 0.1158 -0.1353 1.2020
   PSSD16 0.2333 0.5942 0.5547 -0.5527 1.0194
   PSSD18 0.0000 0.0000 1.0000 -0.4639 0.4639
   PSSD19 0.0333 -0.1093 0.9134 -0.6440 0.5773
   PSSD25 0.4667 1.3719 0.1754 -0.2142 1.1476
   PSSJ03 0.3667 1.6897 0.0964 -0.0677 0.8010
   PSSJ09 0.5000 2.2640 0.0286 0.0579 0.9421
   PSSJ20 0.6000 1.1361 0.0568 -0.2032 0.7365
   PSSJ22 0.3333 2.1090 0.0402 0.0170 0.6497
   PSSJ27 -0.0667 -0.3551 0.7238 -0.4425 0.3092
   PSSK04 0.0667 0.6260 0.5338 -0.1465 0.2798
   PSSK08 0.1333 0.9915 0.3256 -0.1359 0.4025
   PSSK15 -0.1667 -1.1534 0.2540 -0.4559 0.1226
   PSSK23 -0.0667 -0.5268 0.6003 -0.3200 0.1867
   PSSK28 0.2000 0.9869 0.3278 -0.2057 0.6057
   PSSK29 0.1000 0.6085 0.5453 -0.2290 0.4290
   QUAL01 0.3333 1.4811 0.1440 -0.1172 0.7838
   QUAL02 0.3333 1.2836 0.2044 -0.1865 0.8531
   QUAL03 0.1333 0.5378 0.5927 -0.3629 0.6296
   QUAL04 0.2000 0.6708 0.5050 -0.3968 0.7968
   QUAL05 0.2667 0.8983 0.3727 -0.3276 0.8609
Table 6.3 T-test of non response bias - first and last 30 responses
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6.4.2.1 Skewness and Kurtosis 
Determining the possible presence of particularly non-normal data was undertaken by assessing 
skewness and kurtosis of each measurement item. A skewness value that is greater than +1 or lower 
than -1 indicates a substantially skewed distribution, while a kurtosis value of less than -1 indicates 
a distribution that has insufficient variance (Hair et al. 2014). Results of skewness and kurtosis 
analyses indicate that the majority of the measurement items are within acceptable skewness and 
kurtosis score ranges. Several items indicated either skewness issues, such as: 
· FAML01 (I know how to use audit software features/ functions that are relevant to the 
analytical tests I am performing),  
· FAML04 (Overall, I am familiar with audit software features/functions),  
· PSIU05 (I am interested in what causes people to behave in the way that they do),  
or kurtosis issues, such as: 
· FOCS01 (I am able to block out most distractions when using the audit software),  
· INVS01 (I experiment with new features/functions of the audit software),  
· INVS02 (I explore new features/functions of the audit software), 
but not both (see Table 6.4). Again, whether these items are retained or not will be determined until 
the results of subsequent reliability and validity analyses are taken into account in Sub-section 
6.4.2.2 (see Table 6.7). 
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No Items N
Skewness Std. Error of 
Skewness
z -value 
Skewness
Kurtosis Std. Error of 
Kurtosis
z-value 
Kurtosis
1 EXPR 166 .477 .188 2.5333 -.826 .375 -2.206
2 FAML01 166 -1.095 .188 -5.8135 .530 .375 1.414
3 FAML02 166 -.801 .188 -4.2501 .230 .375 .614
4 FAML03 166 -.567 .188 -3.0101 -.647 .375 -1.726
5 FAML04 166 -1.071 .188 -5.6836 .395 .375 1.055
6 FAML05 166 -.521 .188 -2.7665 -.779 .375 -2.078
7 FOCS01 166 -.184 .188 -0.9746 -1.054 .375 -2.814
8 FOCS02 166 -.144 .188 -0.7633 -.898 .375 -2.398
9 FOCS03 166 -.222 .188 -1.1781 -.828 .375 -2.211
10 FOCS04 166 .095 .188 0.5044 -.665 .375 -1.774
11 FOCS04 166 -.095 .188 -0.5044 -.665 .375 -1.774
12 FOCS05 166 -.249 .188 -1.3209 -.515 .375 -1.374
13 INOV01 166 -.659 .188 -3.4972 -.143 .375 -.381
14 INOV02 166 -.683 .188 -3.6228 -.056 .375 -.150
15 INOV03 166 -.431 .188 -2.2862 -.046 .375 -.122
16 INOV04 166 -.397 .188 -2.1076 -.122 .375 -.326
17 INVS01 29 -.136 .434 -0.3138 -1.590 .845 -1.881
18 INVS02 29 .086 .434 0.1984 -1.625 .845 -1.923
19 INVS03 29 .180 .434 0.4162 -1.216 .845 -1.439
20 PSIU05 166 -1.101 .188 -5.8413 .688 .375 1.836
21 PSIU11 166 -.464 .188 -2.4612 -.569 .375 -1.518
22 PSIU14 166 -1.199 .188 -6.3621 1.351 .375 3.605
23 PSIU26 166 -.708 .188 -3.7582 -.142 .375 -.379
24 PSIU30 166 -.938 .188 -4.9777 .976 .375 2.605
25 PSQM07 166 -.975 .188 -5.1762 .232 .375 .619
26 PSQM13 166 -.457 .188 -2.4243 -.278 .375 -.742
27 PSQM24 166 -.936 .188 -4.9697 .760 .375 2.027
28 PSSC02 166 -.711 .188 -3.7725 -.469 .375 -1.251
29 PSSC06 166 -1.490 .188 -7.9099 3.051 .375 8.143
30 PSSC12 166 -1.010 .188 -5.3613 .554 .375 1.477
31 PSSC17 166 -.823 .188 -4.3681 .183 .375 .489
32 PSSC21 166 -.904 .188 -4.7951 .079 .375 .210
33 PSSD01 166 -1.316 .188 -6.9856 1.875 .375 5.005
34 PSSD10 166 -.754 .188 -4.0032 -.438 .375 -1.168
35 PSSD16 166 -.037 .188 -0.1983 -1.199 .375 -3.200
36 PSSD18 166 -1.033 .188 -5.4796 1.249 .375 3.334
37 PSSD19 166 .178 .188 0.9421 -.395 .375 -1.054
38 PSSD25 166 -.362 .188 -1.9197 -.467 .375 -1.245
39 PSSJ03 166 -2.175 .188 -11.5453 5.923 .375 15.806
40 PSSJ09 166 -1.293 .188 -6.8624 2.205 .375 5.885
41 PSSJ20 166 -.782 .188 -4.1486 .062 .375 .167
42 PSSJ22 166 -1.333 .188 -7.0721 3.031 .375 8.090
43 PSSJ27 166 -1.574 .188 -8.3539 3.795 .375 10.129
44 PSSK04 166 -.993 .188 -5.2691 2.254 .375 6.016
45 PSSK08 166 -.426 .188 -2.2597 1.685 .375 4.498
46 PSSK15 166 -1.323 .188 -7.0199 4.468 .375 11.923
47 PSSK23 166 -.985 .188 -5.2285 2.351 .375 6.274
48 PSSK28 166 -1.327 .188 -7.0409 2.424 .375 6.469
49 PSSK29 166 -.675 .188 -3.5831 .796 .375 2.124
50 QUAL01 166 -.256 .188 -1.3595 -.515 .375 -1.374
51 QUAL02 166 -.578 .188 -3.0697 .099 .375 .264
52 QUAL03 166 -.392 .188 -2.0818 -.580 .375 -1.547
53 QUAL04 166 -.476 .188 -2.5286 -.491 .375 -1.309
54 QUAL05 166 -.204 .188 -1.0815 -.524 .375 -1.397
55 QUAS01 29 -.383 .434 -0.8843 -1.139 .845 -1.347
56 QUAS02 29 -.680 .434 -1.5676 -.262 .845 -.309
57 QUAS03 29 -.838 .434 -1.9334 .108 .845 .128
58 QUAS04 29 -.486 .434 -1.1216 -.799 .845 -.945
59 WMAT01 166 -1.012 .188 -5.3703 .583 .375 1.555
60 WMAT02 166 -1.075 .188 -5.7054 .851 .375 2.270
61 WMAT03 166 -1.055 .188 -5.5965 .809 .375 2.159
62 WSAT01 166 -.797 .188 -4.2297 -.239 .375 -.638
63 WSAT02 166 -1.041 .188 -5.5239 .531 .375 1.418
64 WSAT02 166 -1.259 .188 -6.6790 1.147 .375 3.060
Table 6.4 Skewness and Kurtosis analysis
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6.4.2.2 Measurement items’ reliability and validity 
The reliability and validity of the indicators are assessed based on their loading factors, average 
variance extracted (AVE), and internal consistency reliability (Cronbach’s alpha) (Hair et al. 2014). 
Measurement items’ loading factors represent items’ reliability, whereby high loading factors 
confirm that sets of items that measure the same construct have much in common (Hair et al. 2014).  
At a minimum, all measurement items’ outer loading factors should be statistically significant at 
levels of 0.708 or higher (Hair et al. 2014). Hair et al. (2014) also suggest that measurement items 
with loading factors of between 0.4 and 0.7 should be removed only if their deletion results in a 
corresponding increase in composite reliability (average variance extracted). Furthermore, Hair et al 
(2014) argue that measurement items with loading factors below 0.4 should not be used to measure 
the construct. 
Results of the analyses indicate several measurement items have loading factors below the threshold 
0.4. These measurement items are (see Table 6.5):  
· PSQM07 (I often reject statements unless I have proof that they are true),  
· PSSC02 (I feel good about myself),  
· PSSJ03 (I wait to decide on audit issues until I can acquire more information), and  
· PSSJ20 (I dislike having to draw conclusions quickly).  
Therefore, these items were not retained to measure the relevant construct (see Table 6.7). 
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            FAMI    FOCS    INOV    PSIU    PSQM    PSSC    PSSD    PSSJ    PSSK    QTES    WMAT    WSAT
   ATWM01                                                                       0.8741        
   ATWM02                                                                       0.8987        
   ATWM03                                                                       0.8916        
   ATWS04                                                                              0.8209
   ATWS05                                                                              0.9366
   ATWS06                                                                              0.9429
   FAMI01 0.8486                                                                              
   FAMI02 0.8001                                                                              
   FAMI03 0.8936                                                                              
   FAMI04 0.8251                                                                              
   FAMI05 0.8440                                                                              
   FOCS01        0.7405                                                                       
   FOCS02        0.6824                                                                       
   FOCS03        0.7042                                                                       
   FOCS04        0.0405                                                                       
   FOCS05        0.6563                                                                       
   INOV01               0.8997                                                                
   INOV02               0.9161                                                                
   INOV03               0.9121                                                                
   INOV04               0.7982                                                                
   PSIU05                      0.6800                                                         
   PSIU11                      0.4263                                                         
   PSIU14                      0.8229                                                         
  PSIU26                      0.6904                                                         
   PSIU30                      0.8257                                                         
   PSQM07                             0.1322                                                  
   PSQM13                             0.9050                                                  
   PSQM24                             0.6994                                                  
   PSSC02                                    0.2730                                           
   PSSC06                                    0.7068                                           
   PSSC12                                    0.9012                                           
   PSSC17                                    0.7749                                           
   PSSC21                                    0.8695                                           
   PSSD01                                           0.4514                                    
   PSSD10                                           0.6716                                    
   PSSD16                                           0.4447                                    
   PSSD18                                           0.7338                                    
   PSSD19                                           0.2597                                    
   PSSD25                                           0.4785                                    
   PSSJ03                                                  0.3801                             
   PSSJ09                                                  0.7061                             
   PSSJ20                                                  0.1278                             
   PSSJ22                                                  0.7878                             
   PSSJ27                                                  0.8825                             
   PSSK04                                                         0.7684                      
   PSSK08                                                         0.6755                      
   PSSK15                                                         0.7929                      
   PSSK23                                                         0.8393                      
   PSSK28                                                         0.5840                      
   PSSK29                                                         0.8767                      
   QUAL01                                                                0.8274               
   QUAL02                                                                0.8648               
   QUAL03                                                                0.8721               
   QUAL04                                                                0.6199               
   QUAL05                                                                0.6302               
Table 6.5 Outer loadings of initial measurement items
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The next analysis applying AVE represents the measurement items’ convergent validity. With AVE 
being equivalent to the communality of the construct, an AVE value of 0.5 or higher indicates that 
more than half of the variance of the measurement items is explained by the construct (Hair et al. 
2014). Additionally, Cronbach’s alpha represents items’ reliability, i.e., internal consistency of 
measurement items. Internal consistency reliability represents the estimate of the inter-correlations 
among the measurement items (Hair et al. 2014). Nunally and Bernstein (1994) argue that 
Cronbach’s alpha measures of between 0.6 and 0.7 are acceptable for exploratory research. Results 
of the AVE analysis indicate several variables have scores less than 0.5. Those variables are FOCS 
(focused interaction), PSQM (professional scepticism — questioning mind), PSSD (professional 
scepticism — self-determining), and PSSJ (professional scepticism — suspension of judgment). 
Additionally, FOCS and PSQM also indicate Cronbach’s alpha scores below 0.6 (see Table 6.6).  
 
 
 
 
 
    AVE Composite Reliability Cronbach's Alpha
FAMI 0.7104 0.9245 0.8983
FOCS 0.3884 0.7228 0.5378
INOV 0.7795 0.9338 0.9048
PSIU 0.4959 0.8249 0.7407
PSQM 0.4418 0.6430 0.3653
PSSC 0.5486 0.8463 0.7745
PSSD 0.2812 0.6818 0.6327
PSSJ 0.4118 0.7388 0.6808
PSSK 0.5816 0.8913 0.8534
QTES 0.5949 0.8778 0.8225
WMAT 0.7889 0.9181 0.8664
WSAT 0.8134 0.9287 0.8906
Table 6.6 AVE, Composite Reliability, and Cronbach's Alpha - 
initial measurement items
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Based on the assessments of the measurement items’ response-bias, skewness and kurtosis, as well 
as their reliability and validity, Table 6.7 lists the measurement items that were not used in further 
analysis because of their unacceptable measurement properties. The AVE and Cronbach’s alpha 
measures for the retained measurement items are presented in Table 6.8 and Table 6.9, respectively. 
The results indicate that the majority of the measurement items have loading factors of greater than 
0.708, and also have acceptable AVE and Cronbach’ alpha scores. Several items measuring the 
dimensions of professional scepticism, i.e., PSIU (interpersonal understanding) and PSSD (self-
determining) indicate AVE scores below 0.5. Conventional statistical practice suggests that these 
dimensions would not normally be included in the analysis as part of professional scepticism. 
Because the measurement items of professional scepticism are adopted (i.e., are used without 
modification) from Hurtt’s (2010) study (see Chapter 5, Sub-section 5.3.3), the items are retained to 
maintain consistency with Hurtt’s (2010) original concept.  
 
 
 
Constructs Items Descriptions Reasons
Focused Interaction FOCS01 I am able to block out most distractions when using the 
audit software.
Kurtosis value less than -1
FOCS04 I am diverted by other distractions very easily. Low loading factors
Professional Scepticism
Questioning Mind PSQM07
I often reject statements unless I have proof that they are 
true.
Low loading factors
Self-Confidence PSSC02 I feel good about myself. Low loading factors
Self-Determining PSSD18 I usually notice inconsistencies in explanations. Skewness value less than -1; 
low loading factors
Suspension of Judgment PSSJ03 I wait to decide on audit issues until I can acquire more 
information.
Skewness value less than -1; 
low loading factors
PSSJ20 I dislike having to draw conclusions quickly. Low loading factors
Table 6.7 List of measurement items not used in further analysis
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            FAMI    FOCS    INOV    PSIU    PSQM    PSSC    PSSD    PSSJ    PSSK    QTES    WMAT    WSAT
   ATWM01                                                                       0.8750        
   ATWM02                                                                       0.9005        
   ATWM03                                                                       0.8891        
   ATWS04                                                                              0.8590
   ATWS05                                                                              0.9380
   ATWS06                                                                              0.9185
   FAMI01 0.8559                                                                              
   FAMI02 0.8197                                                                              
   FAMI03 0.8968                                                                              
   FAMI04 0.8222                                                                              
   FAMI05 0.8208                                                                              
   FOCS02        0.8448                                                                       
   FOCS03        0.8981                                                                       
   FOCS05        0.6376                                                                       
   INOV01               0.9003                                                                
   INOV02               0.9169                                                                
   INOV03               0.9117                                                                
   INOV04               0.7971                                                                
   PSIU05                      0.6470                                                         
   PSIU11                      0.5424                                                         
   PSIU14                      0.7921                                                         
   PSIU26                      0.7356                                                         
   PSIU30                      0.7756                                                         
   PSQM13                             0.7842                                                  
   PSQM24                             0.8490                                                  
   PSSC06                                    0.7886                                           
   PSSC12                                    0.8572                                           
  PSSC17                                    0.7514                                           
   PSSC21                                    0.8943                                           
   PSSD01                                           0.7375                                    
   PSSD10                                           0.7409                                    
   PSSD16                                           0.5390                                    
   PSSD19                                           0.5304                                    
   PSSD25                                           0.7367                                    
   PSSJ09                                                  0.7403                             
   PSSJ22                                                  0.8661                             
   PSSJ27                                                  0.8107                             
   PSSK04                                                         0.7733                      
   PSSK08                                                         0.6955                      
   PSSK15                                                         0.7792                      
   PSSK23                                                         0.8429                      
   PSSK28                                                         0.6030                      
   PSSK29                                                         0.8562                      
   QUAL01                                                                0.8273               
   QUAL02                                                                0.8648               
   QUAL03                                                                0.8721               
   QUAL04                                                                0.6199               
   QUAL05                                                                0.6302               
Table 6.8 Outer loadings of usable measurement items
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6.4.3 Discriminant validity 
The usable measurement items were further assessed for their discriminant validity. Discriminant 
validity indicates the extent to which a construct is unique and reflects phenomena that are not 
represented by other constructs in the model. There are two frequently used measures of 
discriminant validity, namely, cross loadings and the Fornell-Lacker criterion (Hair et al. 2014). 
Cross loading validity is established when an item’s outer loading on the associated construct is 
greater than all of its loadings on other constructs, as demonstrated by all of the measurement items 
of this study (see Table 6.10).  
 
    AVE Composite Reliability Cronbach's Alpha
 FAMI 0.7117 0.9250 0.89834
 FOCS 0.6422 0.8408 0.70639
 INOV 0.7794 0.9337 0.90480
 PSIU 0.4966 0.8290 0.74071
 PSQM 0.6679 0.8007 0.50522
 PSSC 0.6802 0.8944 0.84138
 PSSD 0.4415 0.7944 0.69183
 PSSJ 0.6518 0.8483 0.73122
 PSSK 0.5827 0.8921 0.85336
 QTES 0.5949 0.8778 0.82246
 WMAT 0.7890 0.9182 0.86635
 WSAT 0.8205 0.9319 0.89058
Table 6.9 AVE, Composite Reliability, and Cronbach's Alpha - 
usable measurement items
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            FAMI    FOCS    INOV    PSIU    PSQM    PSSC    PSSD    PSSJ    PSSK    QTES    WMAT    WSAT
   ATWM01 0.5595 0.2529 0.3914 0.1782 0.1862 0.1822 0.1748 0.2020 0.1747 0.4081 0.8750 0.6627
   ATWM02 0.5691 0.3297 0.3689 0.0970 0.1357 0.0909 0.0785 0.1941 0.1420 0.4958 0.9005 0.5713
   ATWM03 0.4799 0.3356 0.4243 0.1664 0.1172 0.2461 0.0939 0.2173 0.2035 0.4786 0.8891 0.7358
   ATWS04 0.3275 0.0532 0.1818 0.0434 0.0772 0.1722 0.0711 0.0835 0.0389 0.2763 0.5066 0.8209
   ATWS05 0.4324 0.1551 0.2943 0.1230 0.0218 0.2048 0.0569 0.0922 0.0922 0.3457 0.6726 0.9367
   ATWS06 0.5182 0.2568 0.3940 0.1876 0.1417 0.3054 0.0619 0.1924 0.1854 0.4237 0.8077 0.9428
   FAMI01 0.8559 0.2892 0.3871 0.2202 0.1394 0.1794 0.1231 0.2235 0.2710 0.4086 0.6313 0.4767
   FAMI02 0.8197 0.2038 0.3173 0.1375 0.0551 0.1043 0.0976 0.0930 0.2073 0.4316 0.4143 0.2837
   FAMI03 0.8968 0.2446 0.4508 0.1608 0.1034 0.1678 0.0587 0.0848 0.2178 0.4560 0.5076 0.4053
   FAMI04 0.8222 0.2569 0.3815 0.2373 0.0868 0.1964 0.1259 0.1954 0.3004 0.3765 0.4585 0.3958
   FAMI05 0.8208 0.2570 0.4933 0.1657 0.1274 0.2465 0.1127 0.1034 0.1741 0.4686 0.5228 0.4505
   FOCS02 0.21384 0.8448 0.2113 0.0148 -0.0849 -0.0322 -0.1646 -0.0233 -0.0121 0.0565 0.2669 0.1071
   FOCS03 0.24575 0.8981 0.2520 0.0412 -0.1096 0.0416 -0.1373 0.0703 0.1040 0.1187 0.2231 0.0959
   FOCS05 0.24321 0.6376 0.2408 0.1264 0.1967 0.2486 0.0699 0.1499 0.1042 0.2771 0.3321 0.2218
   INOV01 0.4660 0.2444 0.9003 0.2960 0.2074 0.3226 0.1151 0.2234 0.2210 0.4945 0.4141 0.2790
   INOV02 0.4292 0.2462 0.9169 0.3329 0.2502 0.3851 0.1593 0.2392 0.2853 0.4955 0.4132 0.3219
   INOV03 0.4438 0.2476 0.9117 0.2067 0.2386 0.3552 0.0863 0.1925 0.1947 0.5426 0.4326 0.3378
   INOV04 0.3536 0.3297 0.7971 0.2173 0.1759 0.2065 0.0491 0.0569 0.1314 0.4101 0.3001 0.2075
   PSIU05 0.1224 0.1739 0.1703 0.6470 0.2243 0.2202 0.0823 0.1664 0.1172 0.1571 0.1709 0.1745
   PSIU11 0.1278 -0.0963 0.0991 0.5424 0.1633 0.1823 0.4118 0.1913 0.2542 0.0862 -0.0546 -0.0069
   PSIU14 0.2027 0.1008 0.2779 0.7921 0.4216 0.3329 0.1375 0.3446 0.3193 0.2180 0.1848 0.0777
   PSIU26 0.1532 -0.0075 0.1978 0.7356 0.2812 0.2244 0.3251 0.2277 0.2698 0.1708 0.0993 0.0910
   PSIU30 0.1469 0.1125 0.2767 0.7756 0.2624 0.3240 0.1723 0.2274 0.2653 0.2838 0.1708 0.1568
   PSQM13 0.0872 -0.0144 0.2672 0.2695 0.7842 0.4118 0.1067 0.2479 0.2574 0.3165 0.0594 -0.007
   PSQM24 0.1104 0.0172 0.1498 0.3726 0.8490 0.2411 0.2540 0.4321 0.3471 0.2645 0.1988 0.1427
   PSSC06 0.0866 0.0293 0.1546 0.2825 0.3706 0.7886 0.2054 0.3778 0.4661 0.2855 0.1229 0.1432
   PSSC12 0.2052 0.1076 0.4320 0.2738 0.3293 0.8572 0.1802 0.3662 0.4160 0.3798 0.1900 0.2451
   PSSC17 0.2072 0.1102 0.3420 0.3019 0.2151 0.7514 0.4171 0.3643 0.3674 0.2945 0.1866 0.2039
   PSSC21 0.1980 0.1251 0.2843 0.3620 0.3634 0.8943 0.2514 0.5124 0.4993 0.4277 0.1565 0.2480
   PSSD01 0.1221 -0.0421 0.0400 0.2740 0.2156 0.2615 0.7375 0.3502 0.3435 0.1654 0.0924 0.0615
   PSSD10 0.1148 -0.0600 0.1736 0.1773 0.1220 0.2092 0.7409 0.3434 0.2596 0.0859 0.1416 0.0871
   PSSD16 0.0524 0.0225 0.1183 0.1700 0.0739 0.2005 0.5390 0.1329 0.1376 0.0420 0.1037 0.1110
   PSSD19 0.0196 -0.1348 0.0268 0.1191 0.0373 0.1484 0.5304 0.0256 0.0305 -0.0459 0.0871 0.1300
   PSSD25 0.0541 -0.1258 0.0356 0.2693 0.2284 0.2136 0.7367 0.2442 0.1858 0.0641 0.0225 -0.0934
   PSSJ09 0.0072 0.0029 0.1468 0.2525 0.2950 0.4051 0.2674 0.7403 0.3647 0.1426 0.0757 0.0449
   PSSJ22 0.1383 0.1091 0.1238 0.2358 0.4295 0.4150 0.3415 0.8661 0.5481 0.2803 0.2327 0.1337
   PSSJ27 0.2408 0.0896 0.2356 0.3354 0.2935 0.3846 0.2949 0.8107 0.4788 0.3506 0.2352 0.1502
   PSSK04 0.2862 0.1123 0.1696 0.2946 0.3034 0.3274 0.2810 0.4459 0.7733 0.1980 0.2317 0.1541
   PSSK08 0.1369 0.0679 0.1513 0.2364 0.1921 0.3966 0.2175 0.5103 0.6955 0.2914 0.1668 0.0622
   PSSK15 0.1807 -0.0118 0.1858 0.2757 0.2171 0.4255 0.2070 0.3073 0.7792 0.2275 0.0692 0.0559
   PSSK23 0.2283 0.1020 0.1926 0.2549 0.4037 0.4849 0.3097 0.5649 0.8429 0.3147 0.1967 0.0818
   PSSK28 0.1220 0.0361 0.1191 0.2611 0.2451 0.1993 0.1330 0.3961 0.6030 0.1955 0.0394 -0.0117
   PSSK29 0.2849 0.0785 0.2567 0.3284 0.3205 0.5437 0.3074 0.4263 0.8562 0.3303 0.1644 0.1815
   QUAL01 0.4488 0.2325 0.4450 0.2515 0.3120 0.4263 0.1773 0.2789 0.3671 0.8273 0.4637 0.3187
   QUAL02 0.3606 0.1048 0.4952 0.2666 0.3561 0.4929 0.1451 0.2728 0.3054 0.8648 0.3739 0.2966
   QUAL03 0.4346 0.1924 0.4364 0.2774 0.3892 0.3955 0.1248 0.3388 0.3541 0.8721 0.4566 0.3114
   QUAL04 0.4507 0.2031 0.3485 0.1562 0.1300 0.1041 0.0780 0.2175 0.1466 0.6199 0.4431 0.3872
   QUAL05 0.2744 0.0214 0.3877 0.0447 0.1189 0.1334 -0.0900 0.1265 0.1147 0.6302 0.2687 0.2045
Table 6.10 Cross loadings scores of usable measurement items
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The second criterion of discriminant validity is the Fornell-Lacker criterion. It is assessed by 
comparing the square root of the AVE values with the latent variable correlations, whereby the 
square root of AVE should be greater than its highest correlation with any other construct (Hair et 
al. 2014). The analysis results of the Fornell-Lacker criterion indicate that all of the variables satisfy 
the requirements as presented in Table 6.11. 
 
 
 
 
6.5 Evaluation of the Structural Model 
Evaluation of the structural model aims to assess the hypothesised relationships between the 
research variables. The analysis involves assessing in the model both for potential collinearity 
issues and the significance of hypothesised relationships. 
6.5.1 Assessing the structural model for collinearity issues 
Following (Hair et al. 2014), the research model was first assessed for collinearity issues before 
assessing the research hypotheses. Testing for collinearity is necessary as its presence could affect 
the estimates of path coefficients. Collinearity testing is undertaken by calculating the variance 
inflation factors (VIF) for the independent variables. Hair et al. (2014) argue that VIF scores of 5 or 
above indicate the presence of collinearity. The results of collinearity assessments for the 
Table 6.11 Fornell-Lacker criterion - Usable measurement items
       FAMI    FOCS    INOV    PSIU    PSQM    PSSC    PSSD    PSSJ    PSSK    QTES    WMAT    WSAT
FAMI 0.8436                                                                              
FOCS 0.2967 0.8014                                                                       
INOV 0.4816 0.2976 0.8829                                                                
PSIU 0.2180 0.0787 0.2993 0.7047                                                         
PSQM 0.1218 0.0033 0.2488 0.3969 0.8173                                                  
PSSC 0.2114 0.1138 0.3650 0.3720 0.3902 0.8248                                           
PSSD 0.1218 -0.0942 0.1186 0.3179 0.2273 0.3168 0.6644                                    
PSSJ 0.1654 0.0876 0.2080 0.3388 0.4241 0.4961 0.3749 0.8073                             
PSSK 0.2772 0.0873 0.2393 0.3597 0.3733 0.5330 0.3261 0.5804 0.7633                      
QTES 0.5078 0.1944 0.5530 0.2668 0.3520 0.4241 0.1206 0.3249 0.3449 0.7713               
WMAT 0.6020 0.3449 0.4457 0.1670 0.1644 0.1977 0.1304 0.2307 0.1964 0.5187 0.8883        
WSAT 0.4775 0.1795 0.3285 0.1362 0.0903 0.2559 0.0692 0.1393 0.1223 0.3901 0.7424 0.9058
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independent variables as displayed in Table 6.12 indicate that collinearity is not present in the 
research model. 
  
 
 
6.5.2 Assessing the significance and relevance of the structural model relationships 
After the reliability and validity of the measurement items were established, including identifying 
collinearity between research variables, the structural model was assessed. The first assessment 
involves assessing the significance and relevance of the hypothesised relationships between the 
research variables. It was conducted using SmartPLS3 with the following parameters: weighting 
scheme = path weighting scheme, maximum iterations = 300, and stop criterion = 10-5. Table 6.13 
presents the results of the analyses.  
Table 6.13 also shows that each investigated variable significantly affects the innovative use of GAS 
(INOV). The knowledge/skills on GAS (KNOW) demonstrates the strongest influence with a path 
coefficient value of 0.2729 (99% confident level) followed by professional scepticism (SCEPT) 
with a path coefficient value of 0.2349 (99% confidence level). Work autonomy (AUTO) and 
focused interaction (FOCS) also indicate significant influence with path coefficient values of 
0.1536 (confidence level 90%) and 0.1594 (confidence level 95%), respectively. Additionally, the 
innovative use of GAS (INOV) shows significant influence on the quality of analytical tests (QTES) 
with path coefficient value of 0.5530 (confidence level 99%).  
 
AUTO
KNOW
FOCS
SCEPT
Independent variables VIF
1.5714
1.5704
1.1078
1.0864
INOV
Table 6.12 Variance Inflation Factors
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6.5.3 Assessing the level of coefficient of determination (R2) of the model 
To further analyse the impact of each investigated variable on the innovative use of GAS and the 
quality of analytical tests, R2 values were calculated. The SmartPLS output presented in Figure 6.2 
(below) reports that the R2 values for the innovative use of GAS (INOV) and the quality of auditors’ 
analytical tests (QTES) are 0.322 and 0.306, respectively. The values indicate that work autonomy, 
focused interaction, professional scepticism and knowledge/skills on GAS together explain 32.2% of 
variation in the innovative use of GAS. Subsequently, innovative use of GAS explains 30.6 % 
variation in the quality of analytical tests. 
 
6.5.4 Assessing the effect size of individual variables using f2 
In addition to assessing the significance of both path coefficients and coefficients of determination 
(R2), the individual impact of each of the model’s independent variables on the dependent variable 
was assessed using f2 values. The f2 values are derived by calculating the change in R2 value arising 
from the inclusion or exclusion of a particular independent variable in the research model, i.e.: 
 
f2 = R2included–R2excluded 
            1–R2included 
 
Table 6.13 Path Coefficient
        INOV    QTES Sample Mean (M) Standard Error (STERR) T Statistics (|O/STERR|) p  Value
H1 AUTO*        0.1536 0.1484 0.0934 1.6445 0.1001
H2 FOCS**        0.1594        0.1730 0.0791 2.0138 0.0441
H5 INOV***               0.5530 0.5623 0.0554 9.9833 0.0000
H3 SCEPT***        0.2349        0.2340 0.0585 4.0137 0.0001
H4 KNOW***        0.2729        0.2769 0.0852 3.2049 0.0014
* significance at p =10%; ** significance at p =5%; *** significance at p =1%
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Figure 6.2 SmartPLS3 output of R2 
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Cohen (1988) argues that f2 values of 0.02, 0.15, and 0.35 represent small, medium, and large 
effects respectively. 
The f2 values for each independent variable are presented in Table 6.14. Referring to Cohen’s 
(1988) criteria, the values indicate that the individual impact of the independent variables on the 
dependent variable is relatively small. Consistent with the path coefficient analysis, 
knowledge/skills on GAS (KNOW) and professional scepticism (SCEPT) have greater effect size on 
the innovative use of GAS (INOV) than work autonomy (AUTO) and focused interaction (FOCS). 
 
 
 
6.5.5 Assessing the predictive relevance of the research model using Stone-Geisser’s Q2 and q2 
effect size of individual variables 
The model’s predictive relevance was assessed using Stone-Geisser’s Q2 and q2 values (Geisser 
1974; Stone 1974). These values indicate the accuracy of the model when predicting the data points 
of measurement items in reflective measurement models of independent variables. The Q2 values 
larger than zero indicate the path model’s relevance for the particular construct (Hair et al. 2014).  
The Q2 value is obtained by using a blindfolding procedure, i.e, omitting every dth data point in the 
independent variables then estimating the parameters with the remaining data points (Chin 1998; 
Henseler et al. 2009; Tenenhaus et al. 2005). This study used a cross-validated redundancy 
approach to assess Q2 with the d value = 7.  The results indicate that the Q2 values of the research 
model are 0.2471 and 0.1799 for innovative use of GAS (INOV) and quality of analytical test 
(QTES) respectively, demonstrating the predictive relevance of the research model proposed in this 
study (see Table 6.15).  
     R
2
Included R
2
Excluded f
2
AUTO        0.3219 0.3068 0.0222
FOCS        0.3219 0.2998 0.0325
SCEPT        0.3219 0.2711 0.0748
KNOW        0.3219 0.2747 0.0695
Table 6.14 Effect size of independent variables (f
2
)
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Additionally, the significance of each of the independent variables to Q2 values was assessed by 
calculating q2 values. This calculation of q2 values parallels the calculation of f2 value, i.e., by 
calculating the change in Q2 value arising from the inclusion or exclusion of a particular 
independent variable. Hair et al. (2014) argue that q2 values of 0.02, 0.15, and 0.35 represent small, 
medium, and large effects, respectively. 
The results of this analysis are presented in Table 6.16. The results show the effect of each 
individual independent variable on the research model’s predictive relevance is limited with 
knowledge/skills on GAS (KNOW) and professional scepticism (SCEPT) demonstrating greater 
effect than work autonomy (AUTO) and focused interaction (FOCS).   
 
 
 
     R
2
 value Q
2
 value
INOV        0.3219 0.2410
QTES        0.3058 0.1722
Table 6.15 Predictive relevance
     Q 2 Included Q 2 Excluded q 2
AUTO        0.2410 0.2326 0.0111
FOCS        0.2410 0.2237 0.0228
SCEPT        0.2410 0.2019 0.0515
KNOW        0.2410 0.2093 0.0417
Table 6.16 Effect size of independent variables on Q
2
 (q
2
)
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6.6 The Effect of Having Direct Versus Indirect Access to Organisational Data 
This study used a PLS-SEM-multigroup analysis to assess the effects of different data access, i.e., 
auditors having direct access to organisational data in contrast to auditors having indirect access. In 
multigroup analysis, the path coefficients of the research model of auditors, who have direct access 
to organisational data, are compared to path coefficients of the research model of auditors who have 
indirect access. Considering the nonparametric nature of PLS-SEM, this study employs Henseler’s 
(2007) non-parametric approach.  
The multigroup analysis was undertaken with the following parameters: number of cases for 
bootstrapping = 5000, with no sign changes, and using a bias-corrected and accelerated bootstrap 
method. The results of the assessments are presented in Table 6.17. It shows that having direct, as 
compared to indirect, access to organisational data significantly moderates the effect of focused 
interaction (FOCS) and professional scepticism (SCEP) on innovative use of GAS (INOV). Having 
direct or indirect access, however, does not moderate the effect of work autonomy (AUTO) on 
innovative use of GAS. The moderating effect of direct versus indirect access for the effect of 
innovative use of GAS (INOV) on quality of analytical test (QTES) is almost at the commonly used 
90% threshold. 
 
 
 
Table 6.17 PLS Multigroup Analysis (Henseler 2007)
Direct access - 
Path coefficients
Indirect access - 
Path coefficients
Confidence level
H1 AUTO → INOV 0.1243 0.0727 60.789%
H2 FOCS → INOV 0.0325 0.3049 93.130%
H3 SCEPT → INOV 0.3580 0.1425 94.634%
H5 INOV → QTES 0.6312 0.4972 89.232%
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6.7 Conclusions 
In summary, the results of the analyses indicate that knowledge/skills of GAS (KNOW) and 
auditors’ professional scepticism (SCEPT) more greatly influence the innovative use of GAS than 
work autonomy (AUTO) and focused interaction (FOCS). Jointly, these four factors explain 32.2% 
of the variance in the innovative use of GAS (INOV). The innovative use of GAS itself explains 30.6 
% of the variance in the quality of analytical tests (QTES). Further analysis of the model’s 
predictive relevance by using Stone-Geisser’s Q2 value (Geisser 1974; Stone 1974) indicates Q2 
values of 0.2410 and 0.1722 for the innovative use of GAS (INOV) and the quality of analytical 
tests (QTES), respectively. These scores thus indicate that the research model has moderate 
predictive relevance (Hair et al. 2014). 
Analysis of the moderating effect of auditors having direct, compared to auditors having indirect, 
access to organisational data indicates that only professional scepticism (SCEP) and focused 
interaction (FOCS) indicate a significant moderating effect from direct access. The results indicate 
that whereas auditors’ professional scepticism increases, their focused interaction decreases when 
they have direct access. The analysis indicates that the moderating impact of data access is almost at 
the 90% threshold for the effect of innovative use of GAS (INOV) on the quality of analytical tests 
(QTES). 
The next chapter discusses these results in more detail as part of examining the research hypotheses, 
including the results of a post-hoc analysis. 
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4 CHAPTER 7: DISCUSSIONS 
 
7.1 Introduction 
The previous chapter presented the results from the data obtained from the survey which sought to 
answer the five hypotheses proposed in this study. They are: that having work autonomy, focused 
interaction, professional scepticism, and knowledge/skills on GAS lead to more innovative use of 
GAS and, as the innovative use of GAS increased, so would the quality of analytical tests. Using 
Henseler’s (2007) multigroup analysis, the analyses also aimed to assess the moderating effect of 
having direct access versus indirect access to organisational data. This chapter details these results 
and the post hoc analyses undertaken to gain additional insights beyond the research hypotheses.  
A summary of the results presented in Chapter 6 is presented in Figure 7.1. For easy reference, 
Tables 6.14 and 6.17 are reproduced showing both the effect size of each independent variable on 
the innovative use of GAS and the results of Henseler’s (2007) multigroup analysis. 
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Figure 7.1 Summary of results of the data analysis 
GAS Task 
Experience
0.469
GAS Familiarity
Search for 
Knowledge
Suspension of 
Judgment
Self-Determining
Self-Confidence
Innovative Use of 
GAS
R
2
 = 0.322
Quality of Analytical 
Tests
R
2
 = 0.306
Knowledge/Skills 
on GAS
Work Autonomy
0.988
Focused 
Interaction
(H1)
 0.154*
(H4) 
0.273***
(H5)
 0.553***
(H2) 
0.159**
Professional 
Skepticism
(H3) 
0.235***
Work-scheduling
0.934
Work-method
0.933
Interpersonal 
Understanding
0.635
Questioning Mind
0.588
0.776
0.558
0.760
0.830
Significantly moderated by having direct vs indirect access to audit data
No moderation effect
*significance at p = 10%; **significance at p = 5%; ***significance at p = 1%
The moderating impact of having direct access vs indirect access is just about the confidence level of 90%
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7.2 Testing Research Hypothesis 
This section discusses the testing results of each research hypothesis which, as noted in Chapter 4, 
consist of: 
H1: Higher levels of work autonomy lead to higher levels of innovative use of GAS 
H2: Higher levels of focused interaction lead to higher levels of innovative use of GAS 
H3: Higher levels of professional scepticism lead to higher levels of innovative use of 
GAS 
H4: Higher levels of knowledge/skills on GAS lead to higher levels of innovative use of 
GAS 
     R
2
Included R
2
Excluded f
2
AUTO        0.3219 0.3068 0.0222
FOCS        0.3219 0.2998 0.0325
SCEPT        0.3219 0.2711 0.0748
KNOW        0.3219 0.2747 0.0695
Table 6.14 Effect size of independent variables (f
2
)
Table 6.17 PLS Multigroup Analysis (Henseler 2007)
Direct access - 
Path coefficients
Indirect access - 
Path coefficients
Confidence level
AUTO → INOV 0.1243 0.0727 60.789%
FOCS → INOV 0.0325 0.3049 93.130%
SCEPT → INOV 0.3580 0.1425 94.634%
INOV → QTES 0.6312 0.4972 89.232%
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H5: Higher levels of innovative use of GAS lead to higher levels of quality of analytical 
testing 
The moderating effect of having direct access versus indirect access to organisational data was also 
assessed on H1, H2, H3, and H5. 
7.2.1 Effect of work autonomy on innovative use of GAS 
Results of the analyses indicate that having freedom, independence, and discretion in both selecting 
the type of analyses employed and scheduling the timing of the use of GAS lead to more innovative 
use of GAS, which support H1. The analysis reports the estimated path coefficient of work 
autonomy and innovative use of GAS as 0.154 (p=10%). This finding aligns similar studies on the 
effect of autonomy on the use of IT (Ahuja and Thatcher 2005). Further analysis of the strength of 
the effect of work autonomy on innovative use of GAS indicates a limited effect with f2 score 
0.0222 (Hair et al. 2014).  
Assessment of the moderator impact indicates that having direct access to organisational data does 
not influence the level of auditors’ autonomy. The analysis indicates that the path coefficient 
increases slightly from 0.073 for auditors who have indirect access to organisational data compared 
to 0.124 for auditors who have direct access (with 60.8% confidence that the higher path 
coefficient, i.e., 0.124, is indeed higher in the sample population). This result is contrary to the 
expectation that having direct access increases work autonomy because auditors rely less on 
auditees to obtain organisational data. Reviewing the interview results provides a possible 
explanation of this unanticipated result. When asked about their organisational data preferences, 
about half of the participants favoured indirect access primarily for efficiency-related reasons, i.e. 
they did not have to spend time checking and preparing organisational data for their analyses or 
trimming their data set to a more manageable size. Having the autonomy that direct access may 
bring, therefore, may not be sufficient compensation for the additional effort of checking, preparing, 
and trimming organisational data before performing analytical tests. 
7.2.2 Effect of focused interaction on innovative use of GAS 
Analyses of the relationship between auditors’ focussed interaction and innovative use of GAS 
indicates a positive and significant association, which support H2, with an estimated path coefficient 
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0.159 (p=5%). This finding is consistent with other studies on the use of computer application 
software (see Webster et al (1993)). The assessment of the strength of the effect of focused 
interaction on innovative use of GAS is limited with an f2 score of 0.0325 (Hair et al. 2014). 
The moderating effect of having direct access to organisational data on the relationship between 
focused interaction and the innovative use of GAS is significant. The multigroup analysis reports 
that the path coefficient of auditors who have direct access (0.032) is lower than the path coefficient 
of auditors who have indirect access (0.305), with 93.1% confidence that the higher path coefficient 
is indeed higher in the sample population. This finding indicates that auditors are less focused on 
their interactions with GAS when they have direct access to organisational data as compared to 
having indirect access. 
This finding is contrary to the expectation that having direct access would increase auditors’ ability 
to focus their attention on GAS because concerns with data availability and quality issues would be 
minimised. Useful in explaining this finding, research into information overload tells us that, up to a 
certain point, individuals’ decision making and/or reasoning performance positively correlates with 
the amount of information they receive. Beyond this point, however, individuals’ performance will 
rapidly decline (Chewning and Harrell 1990). Shick et al. (1990) argue that additional information 
received beyond individuals’ optimal point will confuse them, affect their ability to set priorities, 
and make prior information harder to recall. As auditors are able to access all organisational data, 
the data volume may overwhelm them to the extent that their attention is diverted from their 
interactions when using GAS to perform analytical tasks to thinking about other matters related to 
preparing greater volumes of data for audit processes. 
7.2.3 Effect of professional scepticism on innovative use of GAS 
The third hypothesis asserts that the level of auditors’ professional scepticism affects their 
innovative use of GAS. Results from the data analysis support this hypothesis (H3) with the analysis 
reporting a path coefficient of 0.235 (p=1%). This finding aligns with Webster et al’s (1993) study 
on users’ experimentation with office application software. Furthermore, and in a more general 
audit context, this result is also consistent with Phillips’ (1999) view that more sceptical auditors 
are more attentive to audit evidence during analytical review.  
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Results of the analysis also indicate that the effect of professional scepticism on innovative use of 
GAS is significantly moderated by having direct access as compared to indirect access to 
organisational data. The multigroup analysis reveals with a 94.6% confidence level that the path 
coefficient of auditors who have direct access (0.358) is higher than that of auditors who have 
indirect access to organisational data (0.142). This result indicates that the level of professional 
scepticism increases when auditors have direct access.  
This finding supports the expectation of direct access on auditors’ professional scepticism. When 
auditors have direct access, they can access both greater volumes and more varied types of 
organisational data. Being able to complete these activities is prone to stimulate auditors’ curiosity 
to further explore the organisational data at hand. 
7.2.4 Effect of knowledge/skills on GAS on innovative use of GAS 
Results of analyses on the effect of knowledge/skills on GAS on the innovative use of GAS support 
the research hypotheses that higher levels of knowledge/skills on GAS lead to higher levels of 
innovative use of GAS.  Thus, H4 is supported. This finding is consistent with studies on creativity 
(e.g., Amabile 1983). Further analysis reveals the effect that knowledge/skills on GAS has on 
innovative use of GAS is limited with an f2 score of 0.0609 (Hair et al. 2014). This score is the 
second highest f2 among independent variables after professional scepticism. Amabile (1983) notes 
that domain knowledge and skills are positively related to sets of responses from which new ideas 
emerge. The larger the sets of responses, the more response alternatives are available for producing 
something new, therefore, knowledge/skills on GAS’s relationship with innovative use of GAS 
appears to align with Amabile (1983). 
7.2.5 Effect of innovative use of GAS on quality of analytical test 
The final hypothesis tested in this study is that higher levels of innovative use of GAS increase the 
quality of analytical tests. Assessment of the path between innovative use of GAS and quality of 
analytical tests report a significant coefficient of 0.553 (p = 1%). Thus, H5 is supported.  This 
result, in turn, supports Ciborra’s (1992) claim that the innovative use of IT improves users’ task-
related performance. 
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The moderating effect of having direct access to organisational data on the relationship between 
innovative use of GAS and quality of analytical test is significant. The path coefficient of auditors 
who have direct access is 0.631 and for auditors who have indirect access is 0.497. The analysis 
reports a confidence level of 89.23%. The difference in path coefficient indicates that auditors who 
have direct access use GAS more innovatively than those with indirect access. The effect, however, 
is just below a 90% significance threshold. 
 
7.3 Post-hoc Analyses  
In addition to testing the research hypotheses, this study undertook post hoc analyses to gain further 
knowledge from the collected data using three steps: (a) assessing the research model using the 
strongest measurement items of SCEPT, (b) assessing the moderating effect of different types of 
data access on the dimensions of professional scepticism, and (c) identifying alternative significant 
relationships that may exist in the research model. 
7.3.1 Assessing the research model with clean measurement items of SCEPT 
As discussed in Sub-section 6.4.2.2 and Table 6.9, two constructs measuring the variable 
professional scepticism, which are interpersonal understanding (PSIU) and self-determining 
(PSSD), indicate AVE scores below the usually acceptable level of 0.5. This study retained these 
two constructs in the data analysis so as to maintain consistency with Hurtt’s (2010) description of 
professional scepticism (see Chapter 5, Sub-section 5.3.3). To assess whether the inclusion of these 
two constructs affects the research conclusions or not, this study re-examines the research model by 
excluding the constructs PSIU and PSSD in the professional scepticism variable. The outputs of this 
analysis are displays in three diagrams below:  
a) Figure 7.2 presents the SmartPLS3 outputs showing the path coefficients of the research 
model without PSIU-PSSD along with the R2 values;  
b) Table 7.1 presents and compares the path coefficients and p values of the revised model with 
those values from the original model to show that the inclusion/ exclusion of PSIU and 
PSSD do not materially affect the research conclusions.  
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Both revised models indicate that each independent variable influences the innovative use of GAS 
with differing levels of significance and, subsequently, innovative use of GAS positively influences 
the quality of analytical tests. Table 7.1 also shows similar patterns of magnitude of the effect of each 
independent variable on the innovative use of GAS. Knowledge/skills on GAS and professional 
scepticism are shown to have the strongest effect on the innovative use of GAS.  
This study also assessed the exclusion of PSIU and PSSD from professional scepticism on the 
moderating effect of having direct versus indirect access to organisational data.  The output of 
Henseler’s (2007) multigroup analysis indicates similar conclusions to those drawn from the 
original model.  
Table 7.2 presents the significant moderating effect of focused interaction and professional scepticism 
on the innovative use of GAS for the research model without PSIU and PSSD. The multigroup analysis 
also indicates the moderating impact of the effect of innovative use of GAS on the quality of analytical 
tests is almost at the 90% significance level. These findings are largely similar to those of the original 
model, indicating that the inclusion of PSIU and PSSD in the original model does not affect the 
research conclusions. 
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Figure 7.2. SmartPLS3 output of R2 Research model without PSIU and PSSD 
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Original research model
        INOV    QTES Sample Mean (M) Standard Error (STERR) T Statistics (|O/STERR|) p  Value
AUTO*        0.1536 0.1484 0.0934 1.6445 0.1001
FOCS**        0.1594        0.1730 0.0791 2.0138 0.0441
INOV***               0.5530 0.5623 0.0554 9.9833 0.0000
SCEPT***        0.2349        0.2340 0.0585 4.0137 0.0001
KNOW***        0.2729        0.2769 0.0852 3.2049 0.0014
Research model without PSIU and PSSD
AUTO* 0.1542 0.1481 0.0929 1.6598 0.0989
FOCS* 0.1532 0.1697 0.0822 1.8632 0.0642
INOV*** 0.5531 0.5631 0.0554 9.9755 0.0000
SCEPT*** 0.2200 0.2184 0.0559 3.9369 0.0001
KNOW*** 0.2838 0.2870 0.0865 3.2820 0.0013
* significance at p =10%; ** significance at p =5%; *** significance at p =1%
Table 7.1 Path coefficient comparisons
Original research model
Direct access - 
Path coefficients
Indirect access - 
Path coefficients
Confidence level
AUTO → INOV 0.1243 0.0727 60.789%
FOCS → INOV 0.0325 0.3049 93.130%
SCEPT → INOV 0.3580 0.1425 94.634%
INOV → QTES 0.6312 0.4972 89.232%
Research model without PSIU and PSSD
Direct access - 
Path coefficients
Indirect access - 
Path coefficients
Confidence level
AUTO → INOV 0.1531 0.0664 68.319%
FOCS → INOV 0.0397 0.3021 92.421%
SCEPT → INOV 0.3122 0.1500 90.924%
INOV → QTES 0.6312 0.4972 89.001%
Table 7.2 Henseler's (2007) Multigroup analysis - comparison between 
research models
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7.3.2 Identifying dimensions of professional scepticism (SCEPT) that are moderated by direct 
vs. indirect access to organisational data 
The multigroup analysis of having direct access to organisational data on the effect of professional 
scepticism and innovative use of GAS indicates a significant moderating effect. As discussed in 
Chapter 5, this study adopts the professional scepticism measurement items of Hurtt’s (2010), who 
describes professional scepticism comprising six dimensions: interpersonal understanding (PSIU), 
questioning mind (PSQM), self-confidence (PSSC), self-determining (PSSD), suspension of 
judgment (PSSJ), and search for knowledge (PSSK). To investigate which dimensions of 
professional scepticism were moderated most by having direct access to organisational data, this 
study undertook a multigroup analysis on them. The results are presented in Table 7.3. 
 
 
 
Table 7.3 shows that three of the six dimensions of professional scepticism, namely, self-confidence 
(PSSC), suspension of judgment (PSSJ), and search for knowledge (PSSK) indicate significant 
moderating effects with probabilities ranging from 91.03% to 98.36%. These findings indicate that 
auditors who have direct access to organisational data also have higher levels of self-confidence, 
give greater consideration before arriving at conclusions, and have higher levels of general 
curiosity.  
Table 7.3 Henseler's (2007) multigroup analysis - professional scepticism
Direct access - 
Path coefficients
Indirect access - 
Path coefficients
Confidence level
PSIU 0.6300 0.6757 65.045%
PSQM 0.6296 0.5720 66.303%
PSSC 0.8488 0.7239 98.195%
PSSD 0.5847 0.5530 60.811%
PSSJ 0.8176 0.7045 91.394%
PSSK 0.8843 0.7588 93.788%
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7.3.3 Identifying alternative significant relationships in the research model 
To identify if other significant relationships exist between the independent variables and quality of 
analytical test, further analysis was undertaken. The SmartPLS3 output of this analysis showing the 
R2 values is presented in Figure 7.3. The path coefficients along with their p values are presented in 
Table 7.4 with the new paths indicated in bold-type characters. 
 
 
Figure 7.3 SmartPLS3 outputs–alternative relationships 
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Of the four new paths, focused interaction does not indicate direct significant influence on the 
quality of analytical tests. The other three independent variables, namely, work autonomy, 
knowledge/skills on GAS, and professional scepticism, however, show significant direct influence 
on the quality of analytical tests as noted in Table 7.4. In aligning with the results of the main data 
analysis, professional scepticism more strongly influences the quality of analytical tests. These 
findings highlight and reinforce the significance of professional scepticism to the quality of 
analytical tests being performed by auditors. 
 
7.4 Conclusion 
This chapter discussed the results of the hypothesis testing presented in Chapter 6. It also presented 
post hoc analyses undertaken to further investigate how the survey data led to more perspective 
from the relationships between the independent variables and the quality of analytical tests. The 
post hoc analyses involved assessing the moderating effects of direct access to organisational data 
on the components of professional scepticism and identification of other possible significant 
relationships among research variables. The next chapter concludes this thesis with a summary of 
the findings, research contributions, limitations, and suggestions for future research directions.  
Table 7.4 Path coefficient - alternative relationhips
     Sample Mean (M) Standard Error (STERR) T Statistics (|O/STERR|) p  Value
AUTO -> INOV 0.1518 0.1486 0.09431 1.6092 0.10764
 AUTO -> QTES 0.2026 ** 0.1937 0.09611 2.1077 0.03511
 FOCS -> INOV 0.1536 0.1634 0.08459 1.8157 0.06948
 FOCS -> QTES 0.0025 0.0098 0.06748 0.0369 0.97054
 INOV -> QTES 0.2832 0.2872 0.07900 3.5843 0.00034
 KNOW -> INOV 0.2766 0.2798 0.08552 3.2337 0.00123
 KNOW -> QTES 0.1909 ** 0.1940 0.07941 2.4041 0.01625
SCEPT -> INOV 0.2311 0.2313 0.05902 3.9151 0.00009
SCEPT -> QTES 0.2532 *** 0.2531 0.06736 3.7582 0.00017
* significance at p=10%; ** significance at p=5%; *** significance at p=1%
Path Coefficient
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CHAPTER 8: CONCLUSIONS 
 
8.1 Introduction  
Now that Chapter 7 has covered the analyses of the collected survey data and the results of the 
additional post hoc tests, this chapter concludes this thesis by summarising the research findings, 
presenting its limitations, summarising the implications of this study for theory and practice, and 
offering recommendations for future research directions. 
 
8.2 Summary of the Research Findings 
Using GAS as the context, this thesis sought to investigate the effect of IT on audit quality by 
examining the effects of work autonomy, focussed interaction, professional scepticism, and 
knowledge/skills on GAS on the innovative use of GAS, and subsequently on the quality of 
auditors’ analytical tests. Work autonomy, focussed interaction, professional scepticism, and 
innovative use of GAS were further analysed to determine if any moderating effects arise from 
those factors from auditors having direct access to organisational data. This study offered 
innovative use of GAS as a viable link between IT and audit quality. Findings of this study help 
clarify Janvrin et al’s (2009) claim that IT’s effect on audit quality is not yet clear. 
This study adopted mixed-method research to address the research questions. The first stage of this 
study involved reviewing literature on the nature of audit work and IT use. Audit literature has 
characterised audit work as a series of decision making processes, whereby audit evidence is 
compared against management’s assertions. In these processes, auditors use GAS to obtain 
sufficient and appropriate audit evidence and to perform analytical tests to assess the 
appropriateness of management’s assertions. Audit literature also indicates that different audit 
evidence has different levels of persuasiveness. When auditors have direct access to organisational 
data, they can access more and varied data and thus offer higher levels of persuasive audit evidence. 
In such a situation, auditors are potentially more motivated to exercise active thinking to better 
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understand and evaluate the audit evidence, including considering alternative audit evidence, before 
drawing their conclusions (Petty and Cacioppo, 1996). 
From the literature review and given Csikszentmihalyi’s (2002) conceptualisation of flow state in 
creative work, when allied with auditors who are motivated to exercise more active thinking in the 
presence of persuasive audit evidence, this study posits that having direct access to organisational 
data facilitates the creation of flow state. When auditors are in flow state, auditors are better 
motivated to use GAS more innovatively and as innovative use increases, auditors are more able to 
identify effective uses of GAS that further improve the quality of their audit work (Ciborra 1992).  
To verify whether this proposition is plausible and to obtain empirical information about the use of 
GAS by auditors, a sample of auditors who have used GAS and who have had experienced direct 
and/or indirect access to organisational data was interviewed. Ten auditors with different 
demographical backgrounds, for example, such as gender, work experiences, and roles in audit 
teams, participated in the interviews. The interviews were focused on investigating whether the 
participants experience flow-like situations when they use GAS, especially when they have direct 
access. Additionally, the interviews aimed to gather information about participants’ understanding 
of the concept of audit quality and how their use of GAS could affect audit quality. 
Analysis of the interview responses finds that participants experience flow-like situations when they 
use GAS. Participants said that they were immersed in the use of GAS and forget about time when 
they encounter new problems/complexities. The problems that participants encounter relate to data 
quality, for example, inconsistent data formats, difficulties when reading the data, and complexities 
when working with big data. The participants also reported enjoyable experiences when they 
perceive challenges in the task they are doing with GAS, for example, when they use GAS to 
produce reports similar to those produced by the auditee’s application systems. The interviews 
indicate that when participants have enjoyable experiences, they explore new menus/features of 
GAS and try to develop new scripts or improve their existing scripts. 
Participants, however, give different responses in regard to data access. When asked whether or not 
their preference for getting organisational data was from the auditee, approximately half of the 
participants preferred to get the organisational data via direct access, whereas the other half of the 
participants preferred to receive the organisational data via the auditee. Participants who preferred 
to access organisational data directly mention the benefits of being able to see the whole database 
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and the relationships in the database, as well as avoiding delays in getting the organisational data. 
Conversely, participants who preferred indirect access mention the benefits of saving audit time and 
work because they are relieved of the task of data preparation and cleansing, i.e., they can start 
doing analytical tests as soon as they get the organisational data from the auditee. Participants are 
also divided on the effect of data access on their use of GAS, whereby some participants report that 
having direct data access influences their use of GAS while others report no influence on their use 
of GAS. Further analysis of participants’ demographic information relative to this difference 
indicates that participants who have more lengthy experience with GAS are more likely to prefer 
having direct access to organisational data.  
Relative to participants’ views of audit quality, their responses indicate that participants consider 
audit quality as a product of the audit process, i.e., adherence to audit standards/procedures/ 
programmes. This view supports Watkins et al’s (2004) the actual dimension of audit quality of 
Watkins et al. (2004) that was as used in this study to represent audit quality. 
This study used the insights gained from the literature review and the interviews to develop a 
research model depicting the research variables of interest and the relationships among the 
variables. The research model has four independent variables representing three flow dimension and 
auditors’ knowledge and skills on GAS, and two other variables, namely, innovative use of GAS 
and quality of analytical test. The research model has five hypotheses centring the relationships 
between the research variables. In addition to these five hypotheses, this study examines the effect 
of having direct access to organisational data on the links between work autonomy, focused 
interaction, and professional scepticism to innovative use of GAS, and on the link between 
innovative use of GAS and quality of analytical test. 
This study used a survey to collect data to test the research model. The results of the analyses 
presented in Table 8.1 show support for the model of innovative use of GAS by auditors. The 
results indicate that having a sense of control over the use of GAS, the ability to focus on 
interactions with GAS, extent of auditors’ professional scepticism, and having knowledge/skills of 
GAS motivates auditors to use GAS innovatively. The results also indicate that when innovative use 
of GAS increases, the quality of analytical tests, likewise, increases. Further analysis of the model’s 
predictive relevance using Stone-Geisser’s Q2 value (Geisser 1974; Stone 1974) indicates that the 
research model used in this study has moderate predictive relevance (Hair et al. 2014). 
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Analysis of the effect of having direct access to organisational data compared to indirect access 
shows a statistically significant moderating effect on auditors’ professional scepticism and on their 
ability to focus on their interactions with GAS. The results presented in Table 8.2 indicate that 
auditors’ professional scepticism increases, while their ability to focus on the interaction decreases 
when they have direct access. Analysis of the effect of direct access also indicates that there was no 
statistically significant moderating effect on auditors’ quality of analytical test. 
 
 
 
 
 
Research Hypotheses
H 1 Higher levels of work autonomy lead to higher levels of innovative use of GAS Supported
H 2 Higher levels of focused interaction lead to higher level of innovative use of GAS Supported
H 3 Higher levels of professional skepticism lead to higher levels of innovative use of GAS Supported
H 4 Higher levels of knowledge/skills of GAS lead to higher levels of innovative use of GAS Supported
H 5 Higher levels of innovative use of GAS lead to higher levels of quality of analytical testing Supported
1. What factors affect the use of GAS?
Table 8.1 Summary of research findings
Research Questions
2. Does the use of GAS with direct access to organisational data improve the quality of auditors’ analytical tests?
Table 8.2 Summary of moderating effect of direct vs. indirect access
AUTO → INOV Not significant
FOCS → INOV Significant
SCEPT → INOV Significant
INOV → QTES Not signicant*
* confidence level 89.23%
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8.3 Limitations of the Research 
As with any research activities, this study acknowledges certain limitations inherent in the research 
of this thesis that may serve to limit the generalizability and validity of the findings. This study 
classifies those limitations into external validity and internal validity. 
8.3.1 External Validity 
External validity is concerned with the extent to which the research findings can be generalised to 
other research settings (Campbell and Stanley 1966). For example, in this study, external validity 
issues could have arisen from sampling governmental auditors as the main respondents. The 
subjective perceptions of governmental auditors relative to the research variables being investigated 
may differ from those of other types of auditors, such as public auditors. To address this possible 
concern, the study focused on the use GAS during financial audit engagements. The nature of 
financial audit work is relatively similar between public and governmental auditors as both are 
bound by the same audit standards.  
Further, the participating institution is an external governmental audit institution in Indonesia whose 
mandate is to audit any government funded institutions, i.e., ministries, local governments, as well 
as state owned enterprises that range from agricultural to telecommunication industries to financial 
institutions (including the central bank and state owned banks). Their audit clientele largely share 
the same characteristics as public auditors as a number of those institutions are firmly profit-
oriented. The auditors in question, therefore, are familiar with multi-client, diverse IT 
environments, including SAP, as might well be encountered by other private-sector auditors. 
Additionally, generalisability issues may arise from the use of a specific IT audit tool, in this case, 
GAS. However, this study considers the focus on GAS to be appropriate for this study because prior 
studies of IT use have indicated that IT, as a device, has significantly influenced users’ behaviours 
(Ortiz de Guinea and Markus 2009) and may function as a significant environmental cue (Markus 
2005; Markus and Silver 2008). Because GAS is a generalised audit software tool that shares the 
characteristics of flexibility and malleability with other general purpose software, the findings of 
this study may still be applied to similar uses of IT. 
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8.3.2 Internal Validity 
Internal validity refers to the approximate truth of inferences drawn regarding causal relationships 
between research variables (Cook and Campbell 1979). In investigating the possible relationships 
between the research variables of interest, this study adopts a mixed-method approach of qualitative 
(i.e., interviews) and quantitative (i.e., a survey) methods. A mixed-method approach offers two 
benefits: it ensures triangulation of the phenomena under investigation, and it helps mitigate the 
inherent limitations that may be found in separate quantitative and qualitative research. 
Changes in the pre- and post-test environments where participants potentially experience different 
treatments also potentially threatens internal validity. This threat was mitigated in this study 
because it used only one survey instrument to collect data thus limiting the participants to the same 
treatment. Although the use of a mixed-method approach largely permits different treatments, this 
was of no account because each method of data collection was measuring or gathering different, but 
complimentary, types of responses. 
Furthermore, the research approach undertaken during the survey may raise questions of common 
method bias, which occurs when the same respondents assess both the independent and dependent 
variables. To minimise this bias, this study adopted Podsakoff, et al’s (2003) recommendations of 
using a structured approach to developing the survey items (see also MacKenzie et al. (2011). 
Additionally, this study separated measurement items for independent and dependent variables in 
the questionnaire and also assured respondents’ of their anonymity. In the further interests of 
mitigating bias, data gathered about the dependent variables, i.e., innovative use of GAS and quality 
of analytical tests, were gathered from respondents of differing levels, e.g., audit supervisors and 
managers. 
8.3.3 Construct Validity 
Construct validity refers to the possibility of confounding or nuisance variables that correlate with 
both the dependent and independent variables (Cook and Campbell 1979). Construct validity 
problems may arise from the items used to measure a particular construct. To mitigate such 
problems, measurement items for the research variables were adopted, adapted, and developed by 
following different measurement item creation strategies to minimise the effect of threats to 
construct validity.  
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When adopting measurement items from previous studies, only items that have satisfied such 
attributes as reliability, convergent validity, and discriminant validity were used. This study 
followed MacKenzie et al’s (2011) approach to adapt and develop measurement items. 
Additionally, the items were evaluated by a panel of judges to ensure such items represented the 
constructs they are intended to measure. Prior to being used during the survey, all measurement 
items underwent a pre-test and a pilot test. All items were also subject to having their measurement 
properties assessed during the testing of the measurement model.  
8.3.4 Statistical Validity 
Statistical validity refers to the logic of inferring covariation given a specified level of significance 
and the obtained variance (Cook and Campbell 1979). This study used statistical analysis to make 
inferences about whether the proposed hypotheses and model are supported by the data. To help 
obtain valid statistical conclusions, this study adopted a PLS-SEM approach to analyse and then 
make inferences on the obtained data. PLS-SEM is appropriate as it provides a more robust analysis 
compared to traditional regression analysis. SEM takes into account the measurement errors that are 
inherent in behavioural studies (Blanthorne et al. 2006). Furthermore, PLS-SEM allows 
simultaneous assessment of the proposed hypotheses and the overall consistency of the proposed 
model (Baron and Kenny 1986). 
 
8.4 Implications of This Research 
Findings of this study can contribute to both auditing practice and the auditing/IS literature. This 
study classifies the expected contributions into contributions to theoretical implications and 
practical implications. 
8.4.1 Theoretical implications 
This study enriches the auditing literature by providing empirical evidence on how direct access to 
organizational data can help improve the quality of auditors’ analytical tests. Using GAS as the 
means and innovative use of GAS as the construct, this study links IT-based audit methods with the 
quality of auditors’ analytical tests, a topic that has not much been elaborated (Janvrin et al. 2009). 
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This study demonstrates that having direct access to organisational data stimulates a flow state 
when using GAS, an experience which motivates auditors to use GAS more innovatively. 
Additionally, in investigating the topic, this study has focused its on auditors’ experiences when 
using GAS, thus providing a more pragmatic awareness of the use of IT by auditors. Fischer (1996) 
criticises studies of the use of IT in audit for more often focusing on the use of IT as documented in 
the audit programs or manuals, rather than as used by auditors. 
In a broader context, and because having direct access is a key component of implementing 
continuous assurance/auditing, this study contributes to the discussion on the implementation of 
continuous assurance/auditing (CA) particularly by external auditors. While ample empirical 
studies have addressed CA, Hunton et al. (2008) note that most of them focus on internal audit 
functions. This study help resolve how the benefits of implementing CA can improve the quality of 
audit services. 
8.4.2 Practical implications 
Audit organisations can use the findings to gain insights into how to better use their IT 
infrastructure, especially GAS. Fischer and McAllister (1993) argue that the benefits of IT are not 
automatically realised by its simple use, but rather the benefits of IT must be carefully planned and 
managed. Furthermore, prior studies indicate that investment in IT represents a significant 
proportion of audit organisations’ expenditures (Banker et al. 2002; O'Donnel and Schultz 2003). 
By understanding the factors that affect better use of GAS, as identified in this study, audit 
organisations could improve the quality of their audits. In particular, findings of the interviews 
indicate that the length of GAS experience affects the participants’ preferences about type of data 
access, i.e., direct versus indirect access. The findings also reveal the participants’ perceptions of 
the benefits of direct access on audit quality. Audit organisations might shorten the time required to 
realise the benefits of using GAS to directly access organisational data by providing new GAS users 
with appropriate training on data access and querying techniques. 
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8.5 Directions for Future Research 
Findings of this study could be extended into five areas. First, the significance of the moderating 
effect of direct access on the link between innovative use of GAS and quality of analytical tests is 
almost at the commonly used 90% threshold. While certainly indicating that the innovative use of 
GAS has a positive influence on the quality of analytical tests, the conclusions to be drawn about 
this relationship need further exploration by repeating this study. Future studies could replicate this 
study in other contexts, such as public auditors, to assess the applicability of the research model in 
different contexts. 
Future studies could investigate the topic using alternative theories to obtain a broader 
understanding of the effect of IT on audit quality. Future studies might also consider investigating 
the impact of data access on audit quality from Pavlou and El Sawy’s (2006) IT leveraging 
competence perspective. They focus on the ability to effectively use IT functionalities by 
considering whether having direct access to organisational data improves auditors’ IT leveraging 
competence. Future studies might also usefully investigate whether information overload negatively 
affects auditors’ ability to focus their interactions with GAS when they have direct access to 
organisational data. Analysis of the moderating effect of having direct access indicates that auditors 
become less focused on their interactions with GAS when they have access to organisational data. 
Third, future studies could extend the research model by using an alternative research method, such 
as experimentation. Such an approach could provide additional knowledge about the nature of 
innovative use of GAS and how this innovative use is practised by auditors. The use of alternative 
methods could also provide insight into the relationships between innovative use of GAS and 
auditors’ task performance. 
Fourth, the post-hoc analysis of the moderating effect of having direct access on the six dimensions 
of professional scepticism indicates that only three of the six dimensions are significantly 
moderated by having direct access to organisational data. They are self-confidence, suspension of 
judgment (PSSJ), and search for knowledge (PSSK). Future studies might extend this analysis to 
better understand why having direct access is limited in this way. Future studies might also focus on 
specific dimensions of interest by examining the effect of direct data access on auditors’ self-
confidence and how different levels of self-confidence can affect auditors’ analytical testing 
performance. 
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Finally, future studies might investigate other factors potentially affecting auditors’ use of GAS in 
audit. For example, the effect of ease of use of different IT platforms on auditors’ performance 
when using GAS, auditors’ innate ability, time pressure, their seniority within their organisation, 
and changes in audit regulation and methodology. 
 
8.6 Concluding Remarks 
The objective of this study was to investigate how IT impacts upon audit quality. It sought to 
investigate the impact of having direct access to organisational data on auditors’ use of GAS and, 
subsequently, on the quality of auditors’ analytical test. This study demonstrates that having direct 
access stimulates a flow state for auditors. When they undergo this experience, they are motivated to 
use GAS more innovatively. This thesis has therefore found a benefit to auditing that the innovative 
use of GAS correlates positively with the quality of auditor’s analytical tests.  
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INSTRUMENT VALIDATION 
Project Title: The Impact of Innovative Use of Generalised Audit Software (GAS) on the Quality 
of Auditors’ Analytical Tests 
 
Dear Colleague, 
Thank you very much for supporting my research project by acting as an expert judge for my 
survey instrument validation process. This process is part of my study, which investigates the 
impact of having direct access to auditee’s database on the way auditors use Generalised Audit 
Software (GAS), and subsequently, on the quality of auditors’ analytical tests. Findings of this 
study can be used to help audit organisations improve audit quality through more effective use 
of GAS. 
In this process, I seek your assistance to evaluate the validity of the research instrument that I 
have developed to measure the construsts in my research model. In the following pages, there 
are statements in the left-hand column and the constructs that these statements are meant to 
measure on the right-hand column. Please indicate with a tick mark [√] a construct that you think 
is best associated with the statement (one construct for each statement). In addition, you may 
write any comments and suggestions about a particular statement/item in the space provided in 
the table. You may also provide me with other comments and suggestions at the end of the 
document. 
Generalised Audit Software (GAS) in my study refers to any general purpose audit software that 
provides a range of functions that can be applied in various audit applications. Examples of 
commonly used GAS are Audit Analytics, Audit Command Language (ACL), and IDEA. Also, the 
target respondents of my study are financial auditors, with differing levels of seniority, who have 
used GAS or been involved in the use of GAS in financial audit. 
For your convenience, you can complete the instrument validation table either electronically or 
manually. If you complete the table electronically, please send the completed table via email to 
a.muliawan@business.uq.edu.au. If you prefer to complete the validation table manually, I will 
personally collect your response from your office. Or, alternatively, you can drop the completed 
document in the PhD mailbox (Box#198, PhD a-d) at Level 3, Colin Clark building (39). I would be 
very grateful if you can complete the validation table in about two-weeks time. 
I sincerely appreciate your time and your support to my research project. 
 
Best regards, 
 
 
Agung Muliawan 
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APPENDIX B: REVISED MEASUREMENT ITEMS AFTER 
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Constructs Initial Measurement Items Revised Measurement Items Remarks
Work Autonomy
1 I am allowed to decide how to go about getting my 
analytical tests done.
I am allowed to decide how to go about getting my use 
of GAS for analytical test is done.
2 I am able to choose analysis technique(s) that are 
necessary to get my audit task done.
I am able to choose GAS features/functions that are 
necessary to achieve the audit objective.
3 I am free to choose analysis technique(s) to use in 
carrying out my audit work.
I am free to choose GAS features/functions  to use in 
carrying out my audit work.
4 I have control over the scheduling of my analytical tests. I have control over the scheduling of my use of GAS.
5 I have control over the sequencing of my analytical tests 
(when I do what).
I have control over the sequencing of my use of GAS 
(when I do particular analytical test).
6 I can decide when to do particular analytical tests. I can decide when to use particular GAS 
features/functions.
Focused interaction
1 I am able to block out most of distractions when doing 
analytical tests.
I am able to block out most distractions when using 
GAS.
2 I am absorbed in the analytical test I am doing. I am absorbed in the use of GAS.
3 I am immersed in the analytical test I am performing. I am immersed in the use of GAS.
4 I get diverted by other distractions very easily. When using GAS, I am diverted by other distractions 
very easily.
5 My attention does not get diverted very easily. My attention does not get diverted very easily when I am 
using GAS.
Revised measurement items after validation by a panel of judges
Refinements are done to clarify the 
distinction between the use of GAS 
and the task associated with GAS 
(analytical test)
Refinements are done to clarify the 
distinction between the use of GAS 
and the task associated with GAS 
(analytical test)
 153 
 
 
 
Constructs Initial Measurement Items Revised Measurement Items Remarks
Familiarity with GAS
1 I know how to use GAS features/functions that are 
relevant to my analytical tests I am doing.
I know how to use GAS features/ functions that are 
relevant to the analytical tests I am performing.
2 I find it is easy to analyse data with GAS. I find it is easy to use GAS to perform analytical test
3 My interaction with GAS is easy and understandable. - Dropped  - low percentage matching
4 I am familiar with the output of GAS. I am familiar with the output of GAS.
5 Overall, I am familiar with GAS. Overall, I am familiar with GAS features/functions.
GAS Task Complexity
1 Using GAS to analyse audit data has been a challenging 
task.
Using GAS to analyse audit data is a challenging task.
2 Analysing data using GAS has been difficult. Using GAS to analyse data is onerous.
3 Analysing data using GAS has been a complex task. Using GAS to analyse data is a complex task.
4 Most people would find that analyzing data using GAS is 
simple.
Most people would find that using GAS to analyse data 
is simple.
5 It is necessary to spend time thinking about how to do 
the analysis before beginning to use GAS.
It is necessary to spend time thinking on how to use GAS 
before beginning to analyse data.
Refinements are done to clarify the 
distinction between the use of GAS 
and the task associated with GAS 
(analytical test)
Revised measurement items after validation by a panel of judges (cont.)
Refinements are done to clarify the 
distinction between the use of GAS 
and the task associated with GAS 
(analytical test)
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Constructs Initial Measurement Items Revised Measurement Items Remarks
Innovative Use of GAS
1 I experiment new with GAS features/ functions. I experiment with new GAS features/functions.
2 I explore new GAS features/functions. I explore new GAS features/functions.
3 I find new ways of using GAS features/functions that 
enhance my productivity.
I find new ways of using GAS features/functions that are 
relevant to the analytical test I am performing.
4 I use GAS features/functions in novel ways to help 
improve my work.
I use GAS features/functions that are relevant to the 
analytical test I am doing in novel ways.
Quality of Analytical 
Test
1 I am able to recognize more patterns/issues in the data I 
am analysing by using GAS.
I am able to recognize patterns/issues in the data I am 
analysing.
2 I am able to generate more explanations about possible 
causes related to the patterns/issues I have identified.
I am able to generate explanations about possible causes 
related to the patterns/issues I have identified.
3 I am able to search additional information relevant to the 
patterns/issues I am analysing.
I am able to search for additional information relevant to 
the patterns/issues I am analysing.
4 I am more satisfied with the quality of my analysis. - dropped - measure user satisfaction
5 I always use results of analysis from GAS in making my 
conclussion.
I always use results of analysis from GAS in drawing my 
conclusion.
6 I believe that my conclusion is the best possible 
conclusion I can make.
The conclusion of analytical test obtained from GAS is 
the best possible conclusion I can make.
Refinements are done to remove 
ambiguous comparative term 
("more")
Revised measurement items after validation by a panel of judges (cont.)
Refinements are done to remove the 
link between innovative use and 
performance (i.e., productivity) that 
existed in the initial items
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English version Translation version Back-tranlation version
Work Autonomy
I am allowed to decide how to go about getting my use 
of GAS for analytical test is done.
Saya bisa memutuskan bagaimana saya menggunakan 
audit software  untuk menyelesaikan tugas uji analitis.
I can decide how I can utilise audit software to complete 
an analytical test task.
I am able to choose GAS features/functions that are 
necessary to achieve the audit objective.
Saya bisa memilih fitur atau fungsi-fungsi audit software 
yang diperlukan untuk mencapai tujuan pemeriksaan.
I am able to choose audit software features/ functions 
that are necessary to achieve the audit objective.
I am free to choose GAS features/functions  to use in 
carrying out my audit work.
Saya bebas memilih fitur atau fungsi-fungsi audit 
software   yang perlu digunakan dalam pelaksanaan 
tugas pemeriksaan.
I am free to choose the features or functions required in 
the conduct of an investigation.
I have control over the scheduling of my use of GAS. Saya memiliki kendali atas pengaturan waktu penggunaan 
audit software .
I have control over time management in the use of audit 
software.
I have control over the sequencing of my use of GAS 
(when I do particular analytical test).
Saya memiliki kendali atas urutan penggunaan audit 
software  (kapan saya melakukan uji analitis tertentu).
I have control over the order of utilisation of audit 
software (when I am conducting a particular analytical 
test).
I can decide when to use particular GAS 
features/functions.
Saya bisa memutuskan kapan saya menggunakan fitur 
atau fungsi tertentu.
I can decide when to use a particular feature or function.
Translation and back-translation results
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English version Translation version Back-tranlation version
Focused interaction
I am able to block out most distractions when using 
GAS.
Saya dapat menangkal usikan/gangguan pada saat 
menggunakan audit software .
I can prevent/deal with disturbances/faults whilst using 
audit software. 
I am absorbed in the use of GAS. Saya larut dalam penggunaan audit software . I am totally familiar with/engaged with/absorbed in the 
use of audit software.
I am immersed in the use of GAS. Saya terbenam dalam penggunaan audit software . I am immersed in the use of audit software.
When using GAS, I am diverted by other distractions 
very easily.
Pada saat menggunakan audit software , saya mudah 
beralih oleh usikan/gangguan.
When using GAS, I am easily distracted by 
disturbances/faults.
My attention does not get diverted very easily when I am 
using GAS.
Perhatian saya tidak mudah beralih pada saat saya 
meggunakan audit software .
My attention does not easily shift when I am using audit 
software.
Familiarity with GAS - KNOW
I know how to use GAS features/ functions that are 
relevant to the analytical tests I am performing.
Saya tahu bagaimana menggunakan fitur dan/atau fungsi-
fungsi audit software  yang relevan dengan uji analitis 
yang saya kerjakan.
I know how to use the relevant features and/or functions 
of audit software for the analytical tests which I conduct.
I find it is easy to use GAS to perform analytical test. Saya rasa menggunakan audit software  untuk uji analitis 
adalah mudah.
I feel using audit software for analytical tests is easy.
I am familiar with the output of GAS. Saya paham dengan hasil output dari audit software . I understand the outputs resulting from audit software.
Overall, I am familiar with GAS features/functions. Secara keseluruhan, saya tahu fitur-fitur dan/atau fungsi-
fungsi yang ada dalam audit software .
Overall, I know what features and functions there are in 
audit software.
Translation and back-translation results (cont.)
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English version Translation version Back-tranlation version
Professional Scepticism
I often accept an auditee’s explanation without thinking 
more about it.
Saya sering menerima penjelasan entitas tanpa berpikir 
lebih lanjut.
I often accept auditee’s explanation without further thought.
I feel comfortable with myself. Saya merasa nyaman dengan diri saya sendiri. I feel good about myself.
I put off making a decision about some investigative issue 
until I have obtained more information.
Saya menunda memutuskan suatu permasalahan 
pemeriksaan sampai saya mendapatkan informasi lebih 
banyak.
I wait to decide on audit issues until I can acquire more 
information.
Opportunities to learn make me happy. Peluang untuk belajar membuat saya senang. The prospect of learning excites me.
I am interested in what makes people behave the way 
they do.
Saya tertarik dengan apa yang menyebabkan orang-
orang berperilaku seperti apa yang mereka lakukan.
I am interested in what causes people to behave in the 
way that they do.
I have faith in my abilities. Saya percaya dengan kemampuan saya. I am confident of my abilities.
I often reject an explanation until I get evidence that it is 
correct.
Saya sering menolak penjelasan sampai saya 
mendapatkan bukti bahwa penjelasan tersebut adalah 
benar.
I often reject statements unless I have proof that they are 
true.
It is enjoyable to discover new information. Menemukan informasi yang baru adalah menyenangkan. Discovering new information is fun.
I do not form conclusions in a hurry. Saya tidak terburu-buru dalam mengambil kesimpulan. I take my time when drawing conclusions.
I am inclined to accept an auditee’s explanation straight 
away.
Saya cenderung menerima penjelasan entitas dengan 
serta merta.
I tend to immediately accept what the auditee tells me.
Translation and back-translation results (cont.)
 159 
 
 
 
English version Translation version Back-tranlation version
Professional Scepticism
Other people’s behaviour does not interest me. Perilaku orang lain tidak menarik perhatian saya. Other peoples’ behaviour does not interest me.
I believe in myself. / I am self-confident. Saya percaya diri. I am self-assured
My work colleagues say that I like to question something 
that I have heard or seen.
Rekan kerja saya mengatakan bahwa saya suka 
menanyakan sesuatu yang saya dengar atau lihat.
My friends tell me that I usually question things that I see 
or hear.
I want to know the background to people’s behaviour. Saya ingin tahu latar belakang perilaku orang-orang. I like to understand the reason for other peoples’ 
behaviour.
I think learning is enjoyable. Saya pikir belajar adalah menyenangkan. I think that learning is exciting.
I normally accept something that I have seen, read, or 
heard, at face value.
Saya lazimnya menerima sesuatu yang saya lihat, baca, 
atau dengar apa adanya.
I usually accept things I see, read, or hear at face value.
I do not feel confident in myself. Saya tidak merasa yakin terhadap diri saya sendiri. I do not feel sure of myself.
I normally pick up contradictions in an explanation. Saya biasanya menangkap kontradiksi dalam penjelasan. I usually notice inconsistencies in explanations.
I am more inclined to agree with what colleagues in my 
team think.
Saya lebih sering sepakat dengan apa yang rekan dalam 
tim saya pikirkan.
Most often I agree with what the others in my audit team 
think.
I don’t like having to reach conclusions quickly. Saya tidak suka harus mengambil kesimpulan dengan 
cepat.
I dislike having to draw conclusions quickly.
Translation and back-translation results (cont.)
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English version Translation version Back-tranlation version
Professional Scepticism
I have belief in myself. Saya memiliki kepercayaan terhadap diri saya sendiri. I have confidence in myself.
I don’t like reaching conclusions before I see all the 
available information.
Saya tidak suka mengambil kesimpulan sebelum saya 
melihat semua informasi yang tersedia.
I do not like to draw conclusions until I’ve looked at all 
of the readily available information.
I enjoy seeking knowledge. Saya suka mencari pengetahuan. I like searching for knowledge.
I often query something that I see or hear. Saya seringkali menanyakan sesuatu yang saya lihat atau 
dengar.
I frequently question things that I see or hear.
It is easy for an auditee to convince me. Mudah bagi entitas untuk meyakinkan saya. It is easy for auditees to persuade me.
I rarely think about why people behave in a particular 
way.
Saya jarang memikirkan mengapa orang-orang 
berkelakuan dengan cara tertentu.
I seldom consider why people behave in a certain way.
I like to make sure that I have evaluated most of the 
available information before reaching a conclusion.
Saya suka memastikan bahwa saya telah 
mempertimbangkan mayoritas informasi yang ada 
sebelum mengambil kesimpulan.
I like to ensure that I’ve considered most available 
information before drawing a conclusion.
I enjoy trying to ensure that what I read or hear is 
correct.
Saya menikmati mencoba memastikan bahwa apa yang 
saya baca atau dengar adalah benar.
I enjoy trying to determine if what I read or hear is true.
I take pleasure in learning. Saya menikmati belajar. I relish learning.
I am fascinated by the actions which people take and the 
reasons for those actions.
Tindakan yang orang-orang lakukan dan alasan dari 
tindakan-tindakan tersebut memikat saya.
The actions people take and the reasons for those actions 
are fascinating.
Translation and back-translation results (cont.)
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English version Translation version Back-tranlation version
Innovative Use of GAS
I experiment with new GAS features/functions. Saya bereksperimen dengan fitur atau fungsi-fungsi yang 
ada di audit software .
I experiment with the features or functions in audit 
software.
I explore new GAS features/functions. Saya mengeksplorasi fitur atau fungsi-fungsi yang ada di 
audit software .
I explore the features or functions in audit software.
I find new ways of using GAS features/functions that are 
relevant to the analytical test I am performing.
Saya menemukan cara baru dalam menggunakan fitur 
atau fungsi-fungsi audit software  yang berhubungan 
dengan uji analitis yang sedang saya lakukan.
I discover new ways of using the features or functions of 
audit software in connection with analytical tests which I 
am conducting.
I use GAS features/functions that are relevant to the 
analytical test I am doing in novel ways  
Saya menggunakan fitur atau fungsi-fungsi audit 
software  dalam uji analitis dengan cara yang belum 
pernah saya lakukan sebelumnya.
I use features or functions of audit software in analytical 
tests in ways which I have never done  before.
Quality of Analytical Test
I am able to recognize patterns/issues in the data I am 
analysing.
Saya bisa mengenali pola atau permasalahan dalam data 
yang saya analisa.
I can recognise patterns or problems in the data I 
analyse.
I am able to generate explanations about possible causes 
related to the patterns/issues I have identified.
Saya bisa memberikan penjelasan mengenai  
kemungkinan penyebab atas pola atau permasalahan 
yang saya temukan.
I can give explanations about the likely causes of patterns 
or problems which I come across.
I am able to search for additional information relevant to 
the patterns/issues I am analysing.
Saya bisa mencari tambahan informasi terkait dengan 
pola atau permasalahan yang saya analisa.
I can give explanations about the likely causes of patterns 
or problems which I come across.
I always use results of analysis from GAS in drawing my 
conclusion.
Saya selalu menggunakan hasil analisa audit software 
pada saat mengambil kesimpulan.
I always use the results of audit software analysis when 
arriving at a conclusion.
The conclusion of analytical test obtained from GAS is 
the best possible conclusion I can make.
Kesimpulan analisa yang saya peroleh dengan audit 
software  adalah kesimpulan terbaik yang bisa saya buat.
Analytical conclusions which I reach through audit 
software are the best conclusions I can make.
Translation and back-translation results (cont.)
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Interview Questions 
 
Opening 
· Terima kasih atas kesediaannya untuk menjadi narasumber dalam penelitian saya. 
Thanking the interviewees for their participation. 
· Wawancara ini bertujuan untuk menggali informasi mengenai praktik penggunaan audit software di 
lapangan (bukan merupakan kondisi yang seharusnya (normatif) 
- Penelitian saya tidak bertujuan untuk melakukan evaluasi 
- Tidak ada jawaban benar atau salah 
Objective of the interview 
· Penegasan kembali: 
- jaminan kerahasiaan  
- penyajian data dalam bentuk agregat, bukan individual 
The interviewee’s rights 
· Ijin untuk merekam untuk membantu proses transkripsi 
Request approval to record the interview for transcription purposes 
· Selama wawancara, Peneliti akan menggunakan Bapak/Ibu sebagai sapaan sehingga tidak ada 
identitas pribadi responden yang terekam dan Peneliti akan lebih banyak diam untuk mengurangi 
noise dalam transkrip (tetapi bukan berarti tidak mendengarkan) 
 
 
A. Demographical Questions Note 
Saya akan mulai wawancara ini dengan pertanyaan-pertanyaan demografi terkait dengan 
pengalaman kerja Bapak/Ibu dan pengalaman Bapak/Ibu dalam menggunakan audit 
software. 
Dalam wawancara ini, audit software mengacu pada aplikasi umum audit yang 
digunakan di BPK, seperti ACL, Arbutus, atau IDEA yang Bapak/Ibu kuasai/gunakan 
selama penugasan pemeriksaan. 
 
The following questions are about audit software. In this study, audit software refers to 
general-purpose audit software, for example ACL, Arbutus, IDEA, or similar audit 
software commonly used by auditors when undertaking audits. 
 
1.  Sudah berapa lama Bapak/Ibu bekerja di BPK?  
 
How long have you been an employee of this organisation? 
 
2.  Apa peran Bapak/Ibu dalam tim pemeriksaan sekarang? 
 → Sudah berapa lama Bapak/Ibu menjalankan peran ini? 
 
What is your current audit role? 
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- How long have you been in this role? 
3.  Aktifitas-aktifitas apa yang Bapak/Ibu lakukan sebagai ... (refer to respondent’s 
role) selama pelaksanaan pemeriksaan? 
→ Dapat dirinci menurut tahapan pemeriksaan 
 
Can you explain, in general terms, your responsibilities as (refer to respondent’s role) 
during an audit engagement? 
 
4.  Kapan dan di mana Bapak/Ibu belajar atau mengenal audit software untuk 
pertama kalinya? 
 
When did you first learn about audit software? 
 
5.  Jenis audit software apa yang paling Bapak/Ibu kuasai? 
 
Which type of audit software are you most familiar with? 
 
6.  Sudah berapa lama Bapak/Ibu menggunakan audit software tersebut? 
 
How long have you used (type of audit software) when undertaking audits? 
 
7.  Pada jenis pemeriksaan apa (keuangan, kinerja, atau PDTT) Bapak/Ibu paling 
sering menggunakan audit software tersebut? 
 
For which type of audit have you used (type of audit software) most? 
 
8.  Apa kesan Bapak/Ibu mengenai (type of audit software) tersebut? 
→ Hal apa yang paling Bapak/Ibu sukai dari (type of audit software)?  
Mohon dijelaskan alasannya 
→ Hal apa yang paling Bapak/Ibu tidak sukai dari (type of audit software) tersebut?  
Mohon dijelaskan alasannya 
 
What is your general impression of (type of audit software) as an auditing tool? 
- What do you most like (and not like) about this audit software? 
- Can you elaborate on why you like or dislike (type of audit software)? 
 
9.  Bagaimana Bapak/Ibu meningkatkan kecakapan/keahlian dalam menggunakan 
(type of audit software)? 
→ Kapan terakhir kali Bapak/Ibu mengikuti training formal terkait (type of audit 
software)? Apa nama trainingnya? 
 
How do you update your skills using (type of audit software)?  
When did you last attend formal training on (type of audit software)? 
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B. GAS use  
 Selanjutnya saya akan bertanya mengenai penggunaan (type of audit software) dalam 
kegiatan pemeriksaan. Dalam menjawab pertanyaan-pertanyaan berikut, mohon 
Bapak/Ibu merujuk pada pengalaman Bapak/Ibu pada saat melakukan pemeriksaan 
keuangan saja. 
 
When answering the following questions, please think about your experiences when 
using (type of audit software) in financial audit. 
 
10.  Untuk apa Bapak/Ibu menggunakan (type of audit software) dalam 
pemeriksaan keuangan?  
→ dapat dikaitkan dengan tahapan-tahapan pemeriksaan (perencanaan, penilaian SPI, 
uji substantive, pelaporan, etc.) 
 
Thinking about your role as (refer to respondent’s role in audit), can you explain what 
you use (type of audit software) for when undertaking financial audits? 
- Probe around the major audit phases, i.e., planning, internal control assessments, 
substantive test, reporting, etc. 
 
11.  Prosedur atau langkah-langkah apa yang biasa Bapak/Ibu lakukan saat 
menggunakan (type of audit software) untuk menyelesaikan suatu tugas 
pemeriksaan?  
Mohon jelaskan prosedur tersebut serinci mungkin, mulai dari bagaimana Bapak/Ibu 
memperoleh data sampai dengan bagaimana Bapak/Ibu meyakini kebenaran hasil 
analisa yang diperoleh dari (type of audit software)). 
 
Can you explain, in general, the processes that you go through when using (type of 
audit software) when undertaking financial audits?  
Please explain, in as much detail as possible, what you do in each step of an audit, 
starting with identifying the audit data, through to the reporting of, or reaching, audit 
conclusions. 
 
12.  Selama menggunakan (type of audit software) dalam pemeriksaan keuangan, 
pernahkah Bapak/Ibu mengalami situasi di mana Bapak/Ibu merasa antusias 
atau bergairah dalam menggunakan (type of audit software) untuk 
menyelesaikan tugas pemeriksaan Bapak/Ibu?  
→ Mohon Bapak/Ibu ceritakan apa yang terjadi? 
→ Menurut Bapak/Ibu, mengapa Bapak/Ibu bisa mengalami perasaan itu? 
→ Apa yang berubah dalam cara Bapak/Ibu menggunakan (type of audit software) 
pada saat Bapak/Ibu mengalami situasi tersebut? 
→Seberapa sering Bapak/Ibu mengalami situasi tersebut dalam pemeriksaan 
keuangan? 
→Jika Bapak/Ibu mengalami situasi yang sama lagi, apakah Bapak/Ibu akan 
merasakan hal yang sama pula? 
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When using (type of audit software) when undertaking an audit, have you ever 
encountered a situation where you enjoyed working with (type of audit software)? 
- Can you tell me what happened? 
- Can you explain why you had such an enjoyable experience? 
13.  Bagaimana dengan kondisi sebaliknya? Pernahkah Bapak/Ibu mengalami 
situasi dimana Bapak/Ibu merasa jemu atau bosan dalam menggunakan (type of 
audit software) untuk menyelesaikan tugas pemeriksaan Bapak/Ibu? 
→ Mohon Bapak/Ibu ceritakan apa yang terjadi? 
→ Menurut Bapak/Ibu, mengapa Bapak/Ibu bisa mengalami perasaan itu? 
→ Apa yang berubah dalam cara Bapak/Ibu menggunakan (type of audit software) 
pada saat Bapak/Ibu mengalami situasi tersebut? 
→Seberapa sering Bapak/Ibu mengalami situasi tersebut dalam pemeriksaan 
keuangan? 
→Jika Bapak/Ibu mengalami situasi yang sama lagi, apakah Bapak/Ibu akan 
merasakan hal yang sama pula? 
 
 
How about the opposite situation? Have you ever encountered a situation when you 
considered your use of (type of audit software) boring or ineffective? 
- Can you tell me what happened? 
- Can you explain why you had such a negative experience? 
 
14.  Dari literatur yang saya baca, salah satu isu yang sering dihadapi oleh 
pemeriksa pada saat menggunakan audit software dalam pemeriksaan keuangan 
adalah akses ke data pemeriksaan. 
Bagaimana pendapat Bapak/Ibu mengenai isu tersebut? 
Apakah Bapak/Ibu pernah menghadapi isu akses ke data pemeriksaan? Apa 
yang terjadi? 
Bagaimana masalah akses ke data pemeriksaan tersebut mempengaruhi cara 
kerja Bapak/Ibu dalam menggunakan audit software? 
 
 
15.  Dari pengalaman menggunakan (type of audit software) dalam pemeriksaan 
keuangan selama ini, seberapa besar Bapak/Ibu tergantung pada (type of audit 
software) untuk menyelesaikan tugas pemeriksaan keuangan? 
→ Mengapa? Mohon dijelaskan secara rinci 
 
Pada tahapan pemeriksaan apa, Bapak/Ibu sangat tergantung pada (type of audit 
software)? 
→ Mengapa? 
 
Pada tahapan pemeriksaan apa peran (type of audit software) kurang begitu penting? 
→ Mengapa? 
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To what extent do you depend on (type of audit software) to complete your financial 
audit tasks? Can you explain why you depend on (type of audit software) when 
undertaking audits? 
- At which stage of an audit do you most heavily depend on (type of audit software)? 
Why? 
- At which stage of an audit do you consider the role of (type of audit software) is 
not significant? Why? 
   
C. Audit Quality  
 Selanjutnya, saya ingin bertanya mengenai konsep kualitas audit dari sudut pandang 
Bapak/Ibu sebagai seorang praktisi. 
 
Now, I would like to ask about your views relative to audit quality. 
 
16.  Hal-hal apa yang terlintas dalam pikiran Bapak/Ibu pada saat Bapak/Ibu 
mendengar kata kualitas audit? 
 
What are your immediate thoughts when you hear the words ‘audit quality’? 
 
17.  Jika dikaitkan dengan pemeriksaan keuangan, apa definisi kualitas audit 
menurut Bapak/Ibu? 
 
Relative to financial audit, how do you define audit quality? 
 
18.  Dari pengalaman Bapak/Ibu selama ini, bagaimana Bapak/Ibu mengetahui 
bahwa Bapak/Ibu telah melaksanakan pemeriksaan keuangan yang berkualitas? 
 
Thinking about how you defined audit quality, how do you know that you have 
achieved such quality when performing an audit? 
 
19.  Kondisi atau faktor-faktor apa saja yang membantu Bapak/Ibu mencapai 
kualitas pemeriksaan yang tinggi? 
Mohon dijelaskan secara rinci dan bagaimana kondisi/faktor tersebut bisa 
mempengaruhi kualitas audit. 
Can you think of any situations or aids that help you achieve a high quality audit? 
 
20.  Sebaliknya, kondisi atau faktor-faktor apa saja yang pernah Bapak/Ibu alami 
yang menghalangi Bapak/Ibu mencapai kualitas pemeriksaan yang tinggi? 
Mohon dijelaskan secara rinci dan bagaimana kondisi/faktor tersebut bisa 
mempengaruhi kualitas audit. 
Selama ini, apa yang Bapak/Ibu lakukan saat menghadapi kondisi tersebut? 
 
Can you think of any situations that prevent you from achieving a high quality audit? 
How did you deal with such a situation? 
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21.  Dikaitkan dengan (type of audit software), bagaimana penggunaan (type of 
audit software) membantu pencapaian kualitas pemeriksaan keuangan yang 
tinggi? 
 
In regards to (type of audit software) that you use when undertaking a financial audit, 
how can the use of (type of audit software) help you achieve a high quality audit? 
 
22.  Jika dibandingkan dengan faktor dan kondisi yang mempengaruhi pencapaian 
kualitas audit, seperti yang telah Bapak/Ibu utarakan, bagaimana Bapak/Ibu 
memposisikan (type of audit software) dalam hal pentingnya dan kontribusinya 
kepada kualitas audit? 
Mengapa? 
 
Compared to the other factors that you mentioned, how would you rank (type of audit 
software) in term of its importance and contribution to audit quality? Continuum: 
Unimportant through essential?  
Why you think so? 
 
   
23.  Sebelum saya akhiri wawancara ini, adakah hal-hal lain yang ingin Bapak/Ibu 
sampaikan terkait dengan topik penelitian atau proses wawancara ini ataupun 
komentar terkait lainnya? 
 
Do you have any further comments you think might be relevant to this topic?  
 
 
Closure: 
Terima kasih 
Kesediaan untuk follow up questions/clarifications? 
Contact details 
